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PEEF AOE. 


Aside from the Report of the Secretary, the Yearbook of the Depart- 
ment of Agriculture for 1911 comprises (1) 31 articles, contributed by 
the various branches of the Department and averaging 13 pages; 

• (2) a statistical Appendix of 194 pages; and (3) an Index of 32 pages — 
the volume aggregating 730 pages. The articles are illustrated by 20 
text figures and 67 full-page illustrations, of which 9 are colored. 
Although 10 pages in excess of the Yearbook for 1910, this volume 
is in reality smaller and weighs less, because in most instances the 
full-page illustrations are printed on both sides of the sheet. This 
feature is an innovation introduced with a view to economy, and it 
is believed that the illustrations are as satisfactory as when printed 
in the old way. 

The articles included in the Yearbook have not been published 
elsewhere. This explanation is given for the reason that there is an 
impression that the volume is a compilation of bulletins and circulars 
issued during the year. Such, however, has never been the case, as 
it has always been the policy of the Secretary to use as Yearbook 
articles only absolutely new matter having a permanent value, giving 
preference to accounts of work undertaken and results achieved. The 
articles are usually reprinted in separate form after the Yearbook is 
issued. This gives them a wider distribution and enables the Depart- 
ment to give applicants the specific information they desire, when it 
is impossible to supply the entire volume. As a matter of fact, the 
department’s allotment of the Yearbook is distributed principally to 
its voluntary correspondents, in consequence of which it is necessary 
to refer miscellaneous applicants to Members of Congress, to whom 
470,000 copies are by law allotted. The edition of the Yearbook 
authorized by law is 500,000, so that in the 18 years during which it 
has been issued 9,000,000 copies have been printed and distributed, 
principally to farmers in every section of the country. 

The frontispiece to this volume is a portrait of the late Dr. S. A. 
Knapp, who died during the year, and whose distinguished services 
in behalf of the people justify this tribute to his memory. A brief 
article describing the work of Dr. Knapp is contributed by the Chief 
of the Bureau of Plant Industry. 

The latest figures in regard to the production and value of the 
principal agricxiltural crops and the number and value of farm animals, 
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together with tables of exports and imports, are given in the Appendix, 
which has been carefully compiled by the Bureau of Statistics with 
the view to being helpful to all in search of information on these 
subjects. 

Of timely interest are the summary tables taken from the agricul- 
tural returns of the Thirteenth Census. These figures refer to number, 
area, and value of farms; value of farm buildmgs and live stock; 
farm expenses, classified under labor, feed, and fertilizer; mortgages; 
and nativity of farmers. 

The figures relating to the production and farm value of the leading 
crops in 1911 are of special interest, because crops were relatively 
small and values relatively high. In 1911 the corn crop declined in 
quantity 355,000,000 bushels, compared with 1910, but the value 
increased $180,000,000, owing to higher farm prices. Oats, barley, and 
potatoes also were less in quantity but greater in farm value in 1911 
than the year before. The wheat crop showed but slight change, 
aWiough the quantity fell off 2 per cent and the value also was less 
in 1911 than in 1910 by about 1 per cent. The hay crop was nearly 
14,000,000 tons short, compared with 1910, and in spite of prices 
being about one-fifth higher than the year before the total farm value 
of the crop declined more than $50,000,000. 

Inquiry has sometimes been made why the list of publications 
issued during the year is not included in the Yearbook. To include 
such a list would involve duplication, since, in compliance with a 
specific provision of law, a report of the documents of all kinds issued 
^d distributed by this department is made annually to Congress. 
Applicants, however, can always secure lists of available publications 
by writlrg to the department, and will he supplied with such publica- 
tions as they may select, so long as copies are available for distribution. 

In general, this volume agrees in form and style with its prede- 
cessors, and it is hoped that it may equal them in value and popularity. 

Jos. A. Aenold, 
Departufient Editor. 

U. S. Department op Ageiculture, 

Washington, D. €., April 24, 1912. 
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OP THE 

U. S. DEPARTMENT OF AGRICULTURE. 

BEPOBT OF THE SECBETABI. 


Mr, Presidekt : 

I respectfully present my Fifteenth Annual Report, covering the 
work of the Department of Agriculture for the year 1911. 

BRIEF COMMENTS. 

When the cattle-fever tick is destroyed in the Southern States the 
country will get much more meat from that section and the producing 
of it will build up the farms there. 

The hog-cholera serum developed in this department is successful 
where it is properly made and applied. 

Would it be asking too much of our universities to have them 
educate more plant pathologists and road engineers? 

Every country in the world that has diseased plants that can not 
be sold at home can ship them to us. This results in great loss. The 
chestnut disease here is an illustration. 

After years of experimentation we find we can grow Egyptian 
cotton in southern California and bulbs in the State of Washington. 

The finest dates from the Sahara Desert succeed in our Southwest. 

No seed is sent out from this department without being tested for 
germination condition. 

The schools want more of our publications than we have to give 
them. 

Seven hundred and fifty million dollars is the best estimate for 
poultry products this year. 

The day is not far distant when we will cease to import potash. 

A serious pest in the South is the crayfish; carbon bisulphid is a 
sure remedy. 
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We are sending explorers to the ends of the earth for new plants — 
and getting them. 

The phosphates are abundant in our country for all possible uses. 
Florida, Kentucky, Tennessee, and Idaho may be mentioned as 
depositories. 

If good roads from the producer to the consumer were general, the 
benefits to both would be considerable. 

When a fordgn insect invades, our scientists seek its enemy where 
it came from. The natural enemy of the boU weevil was an ant that 
could not endure our winters, but the native ant is getting busy. 

The experiment stations of the several States are doing better 
work each succeeding year ; the scientists are maturing and the peo- 
ple are appreciating. 

The object lesson in agriculture is the best teacher ; we had 60,000 
of them at work last year. 

Six hundred thousand short tons of beet sugar were made last 
year in 67 factories. There is an estimated world’s shortage of 
1,600,000 long tons of sugar this year. 

The consumer pays a dollar for food; the farmer gets less than 
fifty cents for it. Who gets the rest? 

All Government agencies that conserve public health should be 
grouped together in one bureau. 

The Department of Agriculture has had success in the Southern 
States through object lessons in the fields, where the best southern 
farmers in their counties were the instructors. This method should 
be organ iz ^ in all the States along lines of greatest necessity. 

Our systems of renting land are faulty and result in soil robbing; 
where the renter can not provide domestic animalg, the owner 
should arrange to furnish them so that rotation of crops may be had, 
and hay and grains may be fed on the farm. 

Irrigation will bring maximum crops while the lan d is new and 
full of plant food ; but, where the crops are sold year by year, irri- 
gation will not of itself assure good results. 

.Maska will some day provide farmers in lower latitudes with 
grain seeds superior to what they can grow at home. 

The com crop is moving northward by seed selection. 

The southern farm boy is showing the way to grow more of aU 
cro]^ on an acre. 

Educate the farmer’s boy toward a more valuable life on the farm. 

Uplift the farm home throu^ the education of the farmer’s 
daughter toward greater usefulness and atiractiveness in the farm 
home. 
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Save all the liquid fertilizers on the f arm, in cisterns, to be applied 
where crops are to grow ; this will recover the greatest farm waste of 
our times. 

There is great promise in the fact that whole classes of graduates 
of agricultural colleges go back to the farms, having learned how to 
make them profitable. 

Our foresters are learning by experiments how to reforest 30,000 
acres in a year; ten times as much must be planted annually to cover 
all the bare acres in a generation. It will be done. 

There should be publicity regarding the cold storage of foods, 
through monthly reports to some Federal authority that would give 
them to the press, to the end that the people might know to what 
extent foods were being withdrawn from* consumption. 

CROP EESTJLTS. 

ADVERSE CLIMATIC CONDITIONS. 

EXCEEDING ALL KECORDS, 

The climatic conditions of the early part of the growing season 
of 1911 were adverse to agriculture throughout the country east of 
the Rocky Mountains in a degree that exceeds all records. The 
assertion has been made that this country is so large in extent and 
has such a varied climate, soil, and crops that no nation-wide calam- 
ity can befall its farmers from natural causes. An extreme test of 
the truth of this assertion was made this year. 

From early in May until July was well advanced, a period of 
about 60 days, a series of hot waves of marked severity so early in 
the summer followed one another in rapid succession over nearly 
the entire regions of the Mississippi Valley and the Atlantic coast. 

Short periods of more moderate weather occurred locally at inter- 
vals, giving some relief, but, it is stated by the Weather Bureau, it is 
probable that during no previous similar period of 60 days has the 
temperature been so continuously and largely above the average 
over so extensive a region in the last half century. 

Deficient rainfall made this continuous heat effective against crop 
production. From January to June the rainfall in Minnesota, Iowa, 
and Missouri was 19.7 per cent below the normal; it was 25 A per 
cent below in UTorth Dakota, South Dakota, Nebraska, and Kansas; 
27.8 per cent below in New England; 12.4 per cent below in New 
York, New Jersey, and Pennsylvania. In the South Central States 
east of the Mississippi River the deficiency of rainfall from January 
to June was 10.3 per cent; west of that river, 21.6 per cent; and in 
the Pacific Northwest, 21.2 per cent. 
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This combination of drought and heat was the severest test to 
which the crops of the immense area covered have been subjected 
during the many years covered by records. 

Yet 1911 is not a lean year. Enough has been produced for the 
national needs, and there will be a surplus. 

COIilPARISON' TJHPAVORABLE TO 1911. 

CHOP PRODUCTION. 

Most of the crops of 1911, as far as their production is ascertained, 
compare unfavorably with the average production of the preceding 
five years. Cotton is the most conspicuous exception. If the com- 
mercial expectations of the size of this crop are realized, it will be 
one-quarter larger than the five-year average, and also the largest 
cotton crop ever grown. 

The sugar-beet crop is much above the average production of the 
previous five years, and is the largest ever grown, while rice and 
buckwheat are considerably above. 

All other crops are below the five-year average in production, hay 
being the most prominent one in percentage of deficiency. 

VALUE OP WEALTH PRODUCED. 

For the first time in many years the total value of farm products 
has declined from that of the preceding year. The estimate for 1911 
is based on the census items and is $8^17,000,000, or $277,000,000 
under the total for 1910, The loss is chargeable to the general classes 
of ani m al products and animals sold and slaughtered. Dairy cows 
are the only farm animals for which increase of price is indicated. 
Eggs, wool, butter, and poultry have likewise suffered in farm price 
during the year. In consequence of the decline of prices of farm 
animals and their products, this group is estimated as having pro- 
duced a value of $2,913,000,000 in 1911, or $321,000,000 below the 
amount for 1910. 

On the other hand, the crops are worth more than those of 1910, 
the estimate of farm value being $5,504,000,000, a gain of $44,000,000 
over 1910. Farm prices of all crops are higher than for 1910, except 
for cotton, cotton seed, and flaxseed, and this general fact, notwith- 
standing the other general fact that production was low, makes about 
10 crops of 1911 the most valuable ones of the same kinds that the 
fajmis of this country have ever produced. 

If the census value of farm products for 1899 is represented by 
100, the relative standing of subsequent years can be readily per- 
ceived if tiiey also are represented by index numbers. After 1899 
the total value of farm products increased yearly about 5 to 7 in the 
index number for six years, ending with 1905, For 1906 the in- 
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crease was 10, for 1907 it was 15, for 1909 it was 16, for 1910 the 
increase was: less than 2, and for this year there is a loss of 6 in 
the index number. At the end of six years after 1899, or the year 
1905, the index number had risen from 100 to 138 ; in five years more 
it mounted to 183 ; and the highest point reached is 184.8 for 1910. 
The number for 1911 is 178.4. The progression was broken by this 
year, so that two other years, 1909 and 1910, exceed 1911 in the value 
of the wealth produced on farms. 

Little is known of the total agricultural wealth production of 
foreign countries, but the little that is known affords interesting 
comparisons. A rough but official estimate of the value of the wealth 
produced by agriculture in Italy in 1910, a year of large production, 
is $1,351,000,000. Official returns of the production in Japan, aver- 
aged for the three years 1905-1907, give an annual value of a little 
more than $613,000,000. The official yearbook of the Commonwealth 
of Australia reports for 1908 a value of $484,000,000. According to 
the Canadian census of 1901 the value of the farm products of the 
foregoing year was $363,000,000 ; the census of 1911 has not yet pub- 
lished the corresponding figures for 1910, but the annual official re- 
port of agriculture indicates a present production valued at about 
$900,000,000. 

CHIEF CEOFS. 

In the statement that follows concerning the. crop quantities and 
values for 1911 no figures should be accepted as anticipating the 
finnl estimates of this department, to be made later. Only approxi- 
mations can be adopted, such as could be made by any competent 
person outside of this department. AU values are for products at 
the farm, unless otherwise stated, and in no item are values at the 
produce or commercial exchange. 


COEN. 

With a value more than twice that of the cotton crop this year, 
and but little less than the combined values of the cotton, wheat, and 
oats crops, corn is by far the leading crop as a wealth producer. The 
estimate of 2,776,(X)0,000 bushels indicates a production that has been 
exceeded in only two years, but it is a little under the average for the 
preceding five years. . 

The farm price of com is now higher than it has been since the 
records of the department be^n in 1866, except in 1883, and this 
establishes a total value for the crop that reaches $1,700,000,000 and 
breaks the r^rd. 

So preeminently is com the leading crop of this country that about 
three-quarters of the world’s crop is grown here. For the five years 
1905-1909 the percentage is 76.2. 
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While the exports of corn as such from this country are small when 
comparison is made with the size of the crop, they averaged 67,400,000 
bushels during the five years 1906-1910, and constitute one4hird of 
the world’s exports of com. 

This crop has secured a greater importance in national economy 
because of the multiplication of its uses. Formerly a feed for ani- 
mals and as meal or hominy a food for man, it is now made into 
varied food products and finds numerous industrial uses, largely due 
to the work of the chemist. 


COTTON. 

That a large crop may be worth less to the producers than a small 
one is exemplified by the cotton crop of this year. Commonly sup- 
posed to be the largest one ever grown, this crop has reached a price 
that is 5 cents a pound of lint below .that of last year, when the crop 
was much less in quantity, and for the same reason the price of seed 
has declined. Apparently, the value of the fiber and seed of this 
year’s crop will not exceed $775,000,000, an amount that is below that 
of two former crops, although above the average of the preceding 
five years. 

There is no crop that this country produces that excites such world- 
wide interest as cotton, for the reason that the crop of the United 
States is about three-fifths of the world’s production, contributes 
two-thirds of the world’s exports, and has a fiber of a sort that has 
no direct competition in other countries. 

It is raw cotton, much more than any other commodity, that makes 
this country’s export value loom large. This fiber contributes about 
one-half of the value of agricultural exports, and more than a quar- 
ter of that of all exports. During the fiscal year 1911, for the first 
time in history, the value of the exported cotton not only passed 
the half-billion mark, but reached the amount of $685,000,000, or 
$1483000,000 more than the average of the five preceding years. 

HAY. 

The considerable failure of the hay crop has caused an increase of 
farm price of only about $2.50 per ton over that of 1910. W'ith a 
production of only 47,000,000 tons this year, this crop is far below 
the five-year average yield of 63,500,000 tons, and was exceeded by 
the crop of 1884 and every year since 1888. 

The farm value of this year’s crop, however, is slightly above the 
five-year average. In the case of some other kind of crop, three- 
quarters of the usual production would cause a much greater relative 
increase of price than is found in this crop, and the reasons why the 
hay price has not responded in greater degree are probably the good 
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and late fall pasturage and the existence of a great deal of roughage 
to take the place of hay. The value of the crop is placed at a little 
less than $700,0005000, and this is $50,000,000 more than the assumed 
value of the cotton lint produced this year, and $100,000,000 more 
than the value of the wheat crop. These comparisons emphasize the 
importance of the hay crop, an importance that is not generally 
recognized off the farm. 

WHEAT. 

Fourth in order of value is the wheat crop, worth about $600,000,000, 
or a trifle below the five-year average and also below the value of the 
wheat crop of three other years. The farm price of wheat per bushel 
is a little above what it was last year, but is considerably below the 
price of 1909. 

In production, the wheat crop of this year is per cent below the 
five-year average, and has been exceeded by that of every year since 
1897, except in five years. The estimate of the department places the 
production at 656,000,000 bushels, an amount that would have been 
much exceeded had the weather conditions been favorable. 

This country produced one-fifth of the world’s wheat crop during 
the last five years, and contributed about one-eighth of the world’s 
exports. 

OATS. 

The oats crop is invariably fifth in order of value, and this year 
is worth about $380,000,000, or 5 per cent more than the five-year 
average. This amount has been perceptibly exceeded in only one 
year. The farm price is about 10 cents a bushel higher than it was 
last year, on account of the deficient production. 

The yield of this crop is estimated to be 874,000,000 bushels, a low 
amount caused by adverse weather. This was exceeded by the crop 
of every year since 1901, except three years. The oats crop of 1909 
and of 1910 was more than a billion bushels. About one- fourth oi 
the world’s oats are grown in this country. 

POTATOES. 

The early prospect of an almost complete failure of the potato 
crop was not fully realized and the crop was ascertained to be 
282,000,000 bushels, a production that was exceeded in seven years, 
and was 12 per cent below the five-year average. 

Although the crop was about 90 per cent of the average production, 
the farm price increased 20 cents a bushel, or to about 75 cents, with 
the result that the total value of the crop is the highest of record, 
and amounts to $213,000,000, or 14 per cent above the five-year 
average. 
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BAEHEY. 

Barley is another crop deficient in production. The 146,000,000 
bushels of this year’s crop are 12 per cent below the five-year average, 
and also below the production of every year since 1905. But the 
total value of the crop is about $125,000,000, and much above the 
record value of 1907. This is because the farm price rose to about 
85 cents a bushel, far above the price for every year since 1881, when 
it was 82.3 cents, and, with the exception of that year, far above the 
price for every year since 1874, when it was 86 cents. Since the 
record of the farm price of barley began in tliis department in 1866 
the price of this year’s crop per bushel has been exceeded in only 
three years. 

TOBACCO. 

The tobacco crop is 2 per cent-under the five-year average in produc- 
tion and 6.3 under in value. From 1906 to 1909 the farm price of 
tobacco ranged from 10 to 10.3 cents a pound; in 1910 it was 9,3 
cents : and for this year there is apparently an increase of a fraction 
of a cent. Previous to 1906, when the 10-cent price was first reached 
since 1887, there was a period during which there was a general com- 
plaint among tobacco growers that the price was too low, if not 
unprofitable. 

The crop of this year is estimated to be about 800,000,000 pounds, 
worth about $76,000,000. The production has been larger in seven 
years and the total value in two years. 

The tobacco grown in this country during the last five years is 31 
per cent of the world’s crop and supplied other countries with a 
quantity that is 42.3 per cent of the world’s exports of tobacco. 


rUAXSEED. 

The flaxseed crop of 22,000^000 bushels has a farm value of about 
$47,CK)0,000. Hie amount of the crop is 7% per cent under the five- 
year average, and the total value makes the extraordinary compari- 
son of 63 per cent above the five-year average.- This is because the 
farm price increased from $1.01 in 1906 to $1.53 in 1909, to $2.31 in 
1910, and to about $2.17 in 1911. The production of this year has 
been exceeded many times, but the total value has never been equaled. 

RYie. 

With the lowest production since 1901, except three years, the rye 
crop of about 31,000,000 bushels is 5.4 per cent below the five-year 
average. Its value, on ihe contrary, is the highest ever reached and 
is 12.2 per cent above the five-year average. Its farm value of about 
83 cents a bushel is the highest since 1868^ except 1881, The total 
value is $26,000,000. 
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SUGAR BEETS. 

The sugar-beet crop, which for several years remained close to 
$20,000,000 in value, has risen to more than $24,000,000 this year, an 
increase of 23^ per cent above the five-year average and much above 
the previous highest value. The production also is the largest and 
is 23.7 per cent above the five-year average. To the establishment 
and growth of this crop this department has directed some of its 
best efforts. 

HOPS. 

No other crop exhibits such a high increase of value over the five- 
year average as the hop crop does. It is 140 per cent. This is 
because the price of hops, which has usually been 10 to 20 cents a 
pound, has risen to about 38 cents. Consequently the total crop value 
has become $15,500,000. The production, on the other hand, has 
fallen off by 15 per cent in comparison with the five-year average and 
has been exceeded many times. 

Nearly one-fourth of the world’s exports of hops go from this 
country, and a little over one-fourth of the world’s crop is produced 
here. 

RICE. 

Eice is one of the five crops that have a production above the 
five-year average, the percentage being 6.6. The amount, although a 
little over 1,000,000,000 pounds, has been exceeded twice. The price 
per barrel has been down until within a very few weeks, and it is 
probable that the value of the crop, as finally determined, will be 
larger than was expected. 


BUCKWHEAT. 

Buckwheat continues to show a disposition to reach its old-time 
production after many years of decline. The crop of this year is 
7*3 per cent above the five-year average and has been exceeded by only 
twQ crops since the sixties. The total value is the largest since the 
sixties and is above the five-year average by 13 per cent. The farm 
price is about 72 cents a bushel, and in only one year since 1883, 
namely, in 1908, has the price been higher. 

TOTAL OF ALL CEREALS. 

Notwithstanding the considerable differences among the cereals, a 
comparison of the total of all of them this year with the five-year 
average will be some sort of a measure of the year’s performance in 
agriculture. The bushels of cereals produced this year number 
4,522,000,000. This is 3.4 per cent below the five-year average and, 
20139 ®— TBK 1911 2 
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while it indicates that the agricultural year of 1911 was below par, 
it is far from indicating any degree of calamity. If the great cotton 
crop be taken into account, the total crop production is below the 
average in a less degree than the cereals suggest. 

SUGAR. 

Sugar making belongs to manufacturing and not to agriculture, 
yet cane and beet production can best be treated through the sugar 
made from them. The refined beet sugar made this year nearly 
equals 600,000 short tons, the largest amount ever made by about 
80,000 tons. This is about 24 per cent more than the five-year average. 
The value has, of course, soared and amounts to about $90,000,000, 
including value of pulp, the highest previous value being about 
$60,000,000 for 1909. It is 81 per cent above the five-year average. 

The cane-sugar production of 1911 is estimated to be about 880,000 
short tons of raw sugar, or about per cent above the five-year 
average production, but yet an amount that has been exceeded several 
years. The value is about $45,000,000, which is far above the highest 
figure ever before reached and is 58 per cent over the five-year 
alverage. 

Both kinds of sugar combined, the production equals about 975,000 
short tons, or about 85,000 tons more than the record production of 
1909. The factory value of this sugar and the beet pulp, which is used 
for feeding purposes, is about $135,000,000, or about $41,000,000 more 
than the value of the two kinds of sugar for 1909, the year next to 
1911 in order of value. 

SUMMARY OF COMPARISONS. 

The year 1911 was a poor one for record-breaking crops, since the 
list includes only cotton and sugar beets. In these cases, however, 
the achievements are memorable, because of the great increases over 
the production that was previously highest. 

Apart from these two crops, not a crop reaches a place that is next 
to the highest production of former years; corn and rice win third 
place, and buckwheat third place since the sixties; the total of all 
cereals occupies fifth place, and the other crops are farther down the 
scale. 

The tale is reversed when the values of the crops are considered. 
The crops that have won first place make a formidable list in spite of 
the fact that they had previous very high values to exceed. The list 
is corn, barley, rye, buckwheat (since the sixties), potatoes, hops, flax- 
seed, sugar beets (or beet sugar), and cane sugar. No other crop 
reached second place in order of value in comparison with other years, 
but the total value of all cereals and of all crops did. The crops that 
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reach third place are hay, cotton, and tobacco. IVheat is fourth in 
value, and has been exceeded in this respect in three years. 

The crops of this year compare with the average of the previous 
five years more favorably than they do with single years when results 
were highest. In the list of crops that had a production above the 
five-year average are cotton, rice, buckwheat, beet sugar, and cane 
sugar. 

In value of crops, the five-year average was overtopped by corn, cot- 
ton, hay, oats, barley, potatoes, buckwheat, rye, flaxseed, hops, and 
beet and cane sugar. 

FOREIGN TRADE IN AGRICTTITURAL PRODUCTS. 

BAI/AHCE m PAVOB OF EXPORTS. 

CAUSED BY THE COTTON SURPLUS. 

The large surplus of value of exports of domestic agricultural 
products over the value of imports of agricultural products, which 
has been the result of this country’s foreign trade for many years, 
seemed to be threatened by the declining surpluses of 1909 and 1910 ; 
and by the same cause the balance of trade in favor of exports of 
all commodities, agricultural and otherwise, was threatened with ex- 
tinction unless manufactures were exported in values large enough to 
prevent. In the fiscal year 1908 the balance in favor of this coimtry 
was $488,000,000 in agricultural products; the next year it was $274,- 
000,000 ; in 1910 the balance fell to $198,000,000. During the same 
years the balance in the trade of commodities other than agricultural 
in favor of exports fell from $178,000,000 to $77,000,000 the next 
year, and turned to a balance in favor of imports in 1910. 

This tendency was sharply arrested in 1911, when the farmers’ 
balance of foreign trade rose to somewhere near its former propor- 
tions. It was $366,000,000. In the same year the balance in favor 
of exports in the trade of commodities other than agricultural reached 
$156,000,000. 

As the matter has stood for many yeai's, the balance of trade in 
favor of exports, both of agricultural products and of all products, 
is mostly, if not entirely, due to raw cotton. That is to say, the value 
of the cotton exports are more or less approximate to the balance. 

EXPORTS. 

OVER A BILLION DOLLARS. 

Three times has the total value of exports of domestic farm 
products been greater than a billion dollars — in 1907, 1908, and in 
1911. The total for the last year — ^$1,031,000,000 — ^is exceeded only 
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by that of 1907, and then by only SSSjOOOjOOO. More than half of 
the total export Talne is contributed by raw cotton, the value of which 
is $585,000,000. 

Packing-house products gain $21,000,000 in value over their ex- 
ports in 1910, and reach the figure of $157,000,000. But grain and 
grain products continue the decline which began in 1909 and have 
fallen to a value of $124,000,000, a loss of $91,000,000 in three years. 

Tobacco continues to show exporting strength, and its value in 1911, 
$89,000,000, is $1,000,000 above the previous year. The same is true 
of fruits, with their value of $24,000,000, or $5,000,000 over 1910. 

The exports of live animals have dwindled to $19,000,000, which, 
however, is a gain of $2,000,000 over 1910. Oil cake and oil-cake 
meal exports remain as the year before at $20,000,000. but vegetable 
oils have risen $8,000,000 to a value of $20,000,000. 

IMPORTS. 

RECORD ALMOST BROKEN. 

By falling short only $8,000,000 the imports of agricultural prod- 
ucts in 1911 failed to go above the highest record, in 1910. The value 
for 1911 is $679,000,000. 

The imported silk fiber was valued at $75,000,000; coffee, 
$91,000,000; vegetable fibers, $56,000,000; seeds, $80,000,000; fruits, 
$27,000,000 — all with increases over the values of 1910. 

Declining from the previous year, the imports of wool in 1911 were 
valued at $28,000,000; packing-house products, largely hides and 
skins, $84,000,000 ; sugar and molasses, $98,000,000. 

FOREST PRODUCTS. 

HIGH VALUES. 

The value of exports of domestic forest products continues to ad- 
vance and the amount for 1911, $103,000,000, is the highest yet 
reached. The exported lumber was valued at $60,000,000 ; timber and 
logs, $17,000,000: the naval stores, $25,000,000. 

The imports of forest products in 1911 were valued at $164,000,000, 
and came within $15,000,000 of equaling the total of 1910, which 
holds the highest place. India rubber was imported to the value of 
$76,000,000; other gums, $26,000,000; lumber, $21,000,000; wood pulp, 
$14,000,000, an import that has doubled in value in four yeai’s. 

THE AGRICULTURAL SURPLUS. 

TREND OF EXPORTS, 

Coincident with the geographic expansion of agriculture on the new 
land of this country the exports of farm products grew in quantity. 
That was a period when immigrants became farmers, and farmers’ 
sons established farms on what had been the public domain. 
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After a long time the new land that was fit for agriculture and 
could be acquired diminished, agricultural land values increased, 
the immigrants changed in description and were not inclined to agri- 
culture, and the farmers’ sons went to town and city. So National 
consumption increased in the later time in a greater degree than 
agricultural production did. 

This is the broad, general view of the matter, although there have 
been many variations and readjustments in particular instances ; and, 
in consequence of the new order of affairs, the exports of agricul- 
tural products have diminished in quantity because the National sur- 
plus has become less. They have increased in value because prices 
have risen. 

Not all products have diminished in exports. Improved agricul- 
ture and the ability .and disposition of farmers to produce for the 
foreign market have increased the National surplus of some products 
and indicate potentialities that will be beyond the requirements of 
National sustenance for an indefinite time. 

EXAMINATION OF PRODUCTS. 

A detailed examination of the export statistics of the Department 
of Commerce and Labor discovers what the trmd has been in the 
quantities of the National surplus of agricultural products. Let the 
exports of the 10 years 1900-1909 stand for 100, and the exports oi 
each year or group of years can be related to 100 for a simple and 
easily understood comparison. 

The cattle exports of the 10 years 1900-1909 being 100, those of 
1870-1879 were 12.4, The index number rose to 85,3 in 1890-1899 and 
to 102.6 in the five years 1900-1904, from which time the decline was 
to 34.3 in the single year 1911. 

The exports of horses, mules, and sheep reached their highest figure 
in 1900-1904. Swine eventually met adverse legislation on the 
continent of Europe, and their exports declined from 236.5 in 1870- 
1879 to 31.7 in 1911. 

Butter exports were highest in 1880-1889, for which period they 
are represented by 141.7, and fell to 35 in 1911. Cheese exports de- 
clined enormously from the highest figure, 494.8, in 1880-1889, to 
47.8 in 1911. On the contrary, eggs have displayed a climbing tend- 
ency and have risen from 0.8 in 1870-1879 to 127 in the five years 
1905-1909, and to 199.9 in 1911. 

All beef and its products have been combined as far as they are 
ascertainable in pounds, and then it appears that the period of highest 
exports was the five years 1900-1904, the index number being 103. 
It was 43 in 1911. Canned beef was highest at 135.8 in 1890-1899 
and fell to 21.9 in 1911 ; fresh beef dropped from 116.1 in 1900-1904 
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to 16.1 in 1911; oleomargarine, oleo oil, tallow, and salted and 
pickled beef were aU highest in the five years 1905-1909. 

The total for pork and its products reached the highest export 
mark, 102.2, in 1900-1904, and fell to 65.9 in 1911. Some pork ex- 
ports were highest in 1905-1909, and these were salted and pickled 
pork and lard. 

Lard compounds are represented by 16.8 in 1893-1899, by 68 in 
1900-1904, by 132 in 1905-1909, and by 135.5 in 1911. Mutton also 
is able to increase its exports, and at the end of the period of 42 
years under examination has the index number 164. Again, in the 
case of animal oils not specially named, there is a similar tendency, 
and the number for 1911 is 226. 

In the case of cotton the exports were 35.7 in 1870-1879, and the 
number steadily rose to 110.9 in the five years 1905-1909. It was 
85.7 in 1910 and 107.8 in 1911. 

Dried apples gained steadily until 101.1 was reached in 1905-1909, 
and fell to 64.6 in 1911, but fresh apples have gained to the last 
year, for which the number is 146.7. Both prunes and raisins have 
an upward tendency to 1911, the former being represented by 133.8 
and the latter by 367.1. Glucose and grape sugar may be added to 
the list of products with gaining exports. 

Barley has fallen from 109.9 in 1900-1904 to 89.1 in 1911; corn 
and com meal, from 117.8 in 1900-1904 to 69.3 in 1911; oats, from 
123.4 to 13.4 ; rye and rye flour, from 139.5 to 2 ; wheat, from 131.8 
to 28.6; wheat flour, from 118.8 to 65.5. Bread and biscuit had 
highest exports, 124.8 in 1880-1884, and after a decline to 96.1 in 
1905-1909 rose to 111.1 in 1911. 

Hay declined from 111.8 in 1900-1904 to 72.2 in 1911 ; cotton seed, 
from 120 to 37.1 ; clover seed, from 183.3 to 39.7 ; beans and pease, 
from 102 to 77.8. 

On the contrary, corn-oil cake has advanced to 164.1 in 1905-1909 
and to 275 in 1911 ; hops to 115.5 in 1905-1909 ; cottonseed oil cake 
and oil-cake meal to 104.4 in 1905-1909; flaxseed, oil cake, and oil- 
cake meal to 110.7; cottonseed oil to 108.4; linseed oil to 134.3; rice 
to 165.8; rice bran, meal, and polish to 106.6; flaxseed to 110.2; 
timothy seed to 123.1; onions to 125.2; potatoes to 124.9 in 1905-1909 
and to 262.9 in 1911. 

Tobacco had the index number 85.4 in 1890-1899 ; 101.1 in 1900- 
1904; 98.9 in 1905-1909 ; 110 in 1910; and 109.4 in 1911. 

SUMStAET. 

The numbers quoted in the foregoing presentation may be re- 
garded as fairly indicating the upward or downward tendency of 
exports of the products mentioned. 
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Most of the cereals and their products, all of the animals, and 
most of the meats and their products are going down in quantity of 
exports, and these three great general classes of products have filled 
a large place in the body of exports. Only mutton and unspecified 
animal oils, rice and its bran, meal, and polish, corn-oil cake, glucose 
and grape sugar, and perhaps bread and biscuit in these three great 
groups of exports display a tendency to increase. 

A long record of increase is presented by cotton, hops, and to- 
bacco. Comparatively recent products have joined the old list and 
give evidence of increase. Among these are cottonseed oil and flax- 
seed and cottonseed oil cake and oil-cake meal, linseed oil, flaxseed, 
and lard compounds. Among the fruits that are gaining are prunes, 
raisins, and fresh apples, and among the vegetables are onions and 
potatoes. 

ECONOMIC RESTILTS OF COLD STOEAGE. 

SPECIAIi INVESTIGATION BY THE DEPARTMENT. 

REASONS FOR THE UNDERTAKING. 

Investigations of cold storage have heretofore been directed toward 
the subject from the point of view of the pure-food advocate. Legis- 
lation, actual and proposed, assumes that foods are kept in cold 
storage in large quantities for long periods of time, so long that 
the qualities of the foods deteriorate. Particular instances of storage 
for periods longer than a year and even two years have had promi- 
nent publicity and the inference has been drawn that such long-time 
storage is common. The cold-storage men were not believed when 
they asserted that the time of storage was usually not excessive. It 
has been charged against them, too, that they use cold storage for 
speculation and for squeezing consumers. 

Because of lack of information with regard to the management of 
cold storage and in view of some current criticisms of the business 
this department made an investigation in September and October of 
this year. 

METHOD OF PROCEDURE. 

Schedules were prepared for statements of quantities of receipts 
of fresh beef, mutton, and pork; of dressed poultry, butter, and 
eggs, and of fresh and frozen fish during each month during a period 
of two years. The period began with March, 1909, for dressed 
poultry, eggs, and fish ; with May, 1909, for the other commodities. 

The schedules also provided for a statement of the deliveries each 
month out of storage to the end of August, 1911, against the receipts 
of each month. 

Another schedule was designed for a report* of the charges of 
storage and of the weights of packages. 
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The bulk of the cold-storage business is carried on in towns and 
cities where the Bureau of Animal Industry performs meat inspec- 
tion, and at all of these places the inspectors in charge were re- 
quested to apply to the owners or managers of cold-storage ware- 
houses, whether public or private, for the information indicated by 
the schedules. Warehouses outside of the area of the jurisdiction of 
the inspectors were approached by mail. The services of the Bureau 
of Animal Industry in this undertaking were performed with fidelity 
and with as high a degree of thoroughness as the local circumstances 
permitted. 

The schedules that were returned were placed in charge of the 
Bureau of Statistics of this department for tabulation and the deri- 
vation of such results as could be extracted from them. 

It appeared in the progress of the undertaking that many ware- 
houses did not keep their records in such form as to permit the 
making of the statements requested, or at any rate not without a 
practically impossible amount of work. Many of the warehouse- 
men made the reports after weeks of laborious efforts. With two 
or three exceptions, the disposition of the warehousemen was to make 
the reports and to give publicity to the features of their business pro- 
vided for in the schedules. 

It may not be generally understood that cold-storage warehousemen 
who do a public business rent space to the owners of commodities. 
The goods stored are owned by the customers and not by the ware- 
housemen. In private warehouses, such as are owned and used by 
the meat packers, the commodities stored are owned by themselves. 

COMPILATION OF PRICES FOR 30 TEARS. 

In connection with the application to the cold-storage warehouse- 
men for statements, several experts in the Bureau of Statistics ex- 
hausted the resources of the library of this department and of Con- 
gress, and the libraries of other departments, in collecting wholesale- 
price quotations of the commodities included in the investigation. 
The first quoted price of each month was taken as far back as Octo- 
ber, 1880, and from that time to October, 1911. During this period 
of SO years grades have changed, and also the quoted grades. Error 
due to this fact was avoided by taking prices for grades that re- 
mained uniform from October to October of the next year, since the 
series of 13 prices for each year, October to October, was to be con- 
verted to index numbers based on the mean monthly price for the 
year. The purpose of this compilation was to observe fluctuations 
before cold storage existed or was of considerable account, and to com- 
pare with fluctuations in recent years, during which this business has 
grown to large proportions. 
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IMPORTANT CONCLUSIONS WARRANTED. 

Out of the great mass of details contributed by the warehousemen 
and obtained by the price experts and out of the profusion of the 
derived results extracts are made for concise and pointed conclusions. 
The information obtained is sufficient to alter some old views with 
regard to cold storage, and it also establishes new ones. 

LENGTH OE TIME IN STORAGE. 

PRINCIPAL MONTHS WHEN COMMODITIES ARE RECETVED. 

Warehousemen were requested not to include in their reports com- 
modities whose owners intended to keep them in cold storage only 
a few days and to make no report for a warehouse doing only a tem- 
porary accommodation business. No reports, also, were to be made 
for fresh meats in coolers ; nor was the time passed in coolers to be 
added to the time in cold storage proper. 

The two years covered by the investigation begin with March for 
dressed poultry, eggs, and fish; with May for fresh beef, mutton, 
and pork and butter. 

The principal months when fresh beef is placed in cold storage 
are September, October, and November; mutton, August, September, 
and October; butter, June, July, and August, and sometimes May; 
eggs, April, May, and June. Pork is quite well distributed through- 
out the year, and the prominence of winter in the receipts into cold 
storage is barely perceptible. Poultry is made up of diverse ele- 
ments. Broilers go into storage from the latter part of August until 
November and roasters from October to December. There are besides 
the different varieties of poultry. November, December, and Janu- 
ary, and sometimes October, are the hea'vdest storage months. 

With regard to fish, there seems to be no regularity in the heavy 
months ; the three heaviest months in the year beginning with March, 
1909, were August, November, and January, but in the following year 
the months were April, July, and December. The kinds of fish that 
go into cold storage are seasonable, and the natural supply does not 
last throughout the year. There are also often two storages for 
fish. In the initial one the fish is received fresh at the place where 
caught and kept a length of time determined by circumstances. This 
place is not usually one of consumption, so that in that event the fish 
is transferred frozen to cold storage at a place where it is to be 
consumed. In this investigation the two storages are added together 
in stating time of storage. 

During the three heavier cold-storage months of 1910-11, 47 per 
cent of the fresh beef placed in cold storage during the whole year 
was received into the warehouses ; 59.8 per cent of the fresh mutton ; 
59.2 per cent of the dressed poultry; 70 per cent of the butter; and 
79.4 per cent of the eggs 
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DBLIVERT WITHIN SPECIFIED NUMBER OF MONTHS. 

“ Delivery ” is the word used in the business to indicate a taking 
out of storage, because the deposit is delivered back to the owner. 

The New York cold-storage law of this year limits the storage 
of foods to 10 months, except that butter may remain for 12 months. 
The New Jersey law of this year fixes a limit of 10 months. The 
Heybum bill assigns a limit of seven months to fresh beef, four 
months to veal, pork, and mutton, and three months to lamb, poultry, 
game, fish, eggs, and butter. 

It is established by this investigation that 71.2 per cent of the 
fresh beef received into cold storage in the year 1909-10 was deliv- 
ered within three months, 28.8 per cent of the fresh mutton, 95.2 
per cent of the fresh pork, 75.7 per cent of the poultry, 40.2 per cent 
of the butter, 14.3 per cent of the eggs, and 35.5 per cent of the fish. 

Within four months after it was received 86 per cent of the fresh 
beef was delivered, 42.7 per cent of the fresh mutton, 96.5 per cent 
of the fresh pork, 85.3 per cent of the poultry, 53.4 per cent of the 
butter, 22.6 per cent of the eggs, and 49.5 per cent of the fish. 

The percentage of receipts delivered in seven months is 99 for 
fresh beef, 99.3 per cent for fresh mutton, 99.9 per cent for fresh 
pork, 96.1 per cent for poultry, 88.4 per cent for butter, 75.8 per 
cent for eggs, and 64.9 per cent for fish. 

Lastly, let the percentages for the deliveries of 10 months be stated. 
These are represented by 99.7 per cent for fresh beef, 100 per cent for 
fresh mutton and pork, 98.9 per cent for poultry, 97.8 per cent for 
butter, 99.9 per cent for eggs, and 77.5 per cent for fish. 

It is possible to parallel the above statement with one for the fol- 
lowing year, 1910-1911, for the' deliveries of three and four months, 
but not for a longer time. The figures for three and four months 
are most of them considerably below those quoted for 1909-10. 

The important observation to be made is that the receipts into cold 
storage are entirely or very nearly exhausted by the deliveries within 
10 months. 

FEECENTAGE OF RECEIPTS HELD LONGER THAN A YEAR. 

So common is the belief that large quantites of food are held in 
cold storage for more than a year that it is worth while to learn what 
fraction of the receipts of the warehouses embraced in this investiga- 
tion has been in storage longer than 12^ months. In March, 1909, 
poultry was placed in some of these warehouses; on September 1, 
1911, 29J months afterwards, not any remained. All of the other 
commodities covered by this investigation had been delivered. The 
same fact applies to the commodities received 28| months before. 
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In one warehouse there was discovered some fresh mutton that had 
been in cold storage for 27| months, and this was 10.2 per cent of the 
fresh-mutton receipts of all reporting warehouses for May, 1909. Of 
the receipts of butter in that month, 0.3 of 1 per cent remained Sep- 
tember 1, 1911. 

So, determining the percentages in a similar manner, it was found 
that 0.1 of 1 per cent of the receipts of poultry for a month was still 
in cold storage at the end of 26| montlis and 0.3 of 1 per cent in the 
case of butter. 

For a storage of 21^ months, fresh mutton is represented by 0.8 
of 1 per cent and poultry by 0.4 of 1 per cent. Poultry has 0.1 of 
1 per cent for 19J months, 0.2 of 1 per cent for 18^ months, 0.1 of 1 
per cent for 17^ months, less than 0.05 of 1 per cent for 16^ months. 
For 16^ months butter has 0.5 of 1 per cent and for 15^ months 3.3 
per cent, while mutton for the last period has 0.5 of 1 per cent. 

For 14J months in cold storage, 0.1 of 1 per cent stands for fresh 
mutton, less than 0.05 of 1 per cent for poultry, 3.5 per cent for 
butter, and 0.1 of 1 per cent for fish. 

Fresh beef had 0.1 of 1 per cent still in cold storage at the end of 
13| months; fresh mutton, 2.2 per cent; fresh pork, less than 0.05 
of 1 per cent ; poultry, 1.3 per cent ; butter, 6.6 per cent ; and fish, 10.5 
per cent. 

At the end of 12| months fresh beef had 0.5 of 1 per cent in stor- 
age; fresh mutton, 0.6 of 1 per cent; fresh pork, less than 0.05 of 1 
per cent; poultry, 0.2 of 1 per cent; butter, 6.5 per cent; and fish, 13 
per cent. 

This statement covers all of these commodities held in cold storage 
longer than 12 J months. Warehousemen explain excessively long 
storages by stating that they are caused by lawsuits and other circum- 
stances of an imcommercial nature. 

AVERAGE LENGTH OF STORAGE. 

Since the receipts and deliveries were reported by warehousemen 
for each month, it is easy to compute the average time of storage. 
The fresh beef received into storage during the year beginning with 
May, 1909, was kept there on the average for 2.3 months; the fresh 
mutton, 4.4 months; the fresh pork, 0.9 of 1 month; and the butter, 
4.4 months. The poultry received during the year beginning with 
March, 1909, was kept on the average 2.4 months; the eggs, 5.9 
months; and the fish, 6.7 months. 

The average time of storage differs as between the first and the 
second half of the year adopted for the purposes of this investigation. 
The average time for fresh beef in the first half of the year is 2.6 
months, in the second half 1.8 months; fresh mutton in the first half 
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4.8 months, in the second half 8 months ; fresh pork in the first half 
0.8 of 1 month, in the second half 1 month; poultry in the first 
half 2.6 months, in the second half 2.4 months; butter in the first 
half 4.5 months, in the second half 4 months; eggs in the first half 
6.1 months, in the second half 1.7 months; fish in the first half 6.8 
months, in the second half 6.7 months. 

COSTS OF STOK-AOE. 

STORAGE CHARGE, IKTEREST, AND INSURANCE, 

In the foregoing treatment of the information obtained with re- 
spect to the length of time commodities are held in cold storage, the 
subject has been examined from several viewpoints. It is apparent 
that long storage is exceptional. 

The costs of cold storage are running against the prices of the 
commodities month by month. The owners must use good judgment 
and take their goods out of storage before the costs of storage, added 
to the original cost of the goods and some profit, will raise the total 
amount of cost above the market price. It is a problem of the future. 
Sometimes the owner of the goods errs in judgment and fails to make 
a profit, again he fails to get back the cost of goods and the costs of 
storage, and yet again he gets back all costs and a large rate of profit. 

The warehouseman has a rate of charge for space for each com- 
modity, in some cases for storing for the ‘^season,” and in others 
by the month. Another cost of storage is interest, which is not 
always a theoretical cost, because tbe owners of the commodities often 
borrow money on the Security of their warehouse receipts, or other- 
wise. A third cost is insurance. 

If these three costs are combined they amount to 0.437 of 1 cent 
per pound of fresh beef per month, or 3.5 per cent of the mean 
wholesale price of beef from September to November, 1910, the latest 
period of heavy warehouse receipts within the period covered by this 
investigation; for fresh mutton the costs are 0.352 of 1 cent per 
pound, or 3.8 per cent of the mean wholesale price in the heavy stor- 
age months, August to October, 1910; for fresh pork, 0.398 of 1 cent 
per pound, or 3.7 per cent of the mean wholesale price of January 
and February, 1911; for poultry, 0.446 of 1 cent per pound, or 2.8 
per cent of the mean wholesale price of the largest class of poultry 
during October, 1910, to January, 1911; for butter, 0.571 of 1 cent 
per pound, or 2.4 per cent of the mean wholesale price of butter 
during Jime to August, 1911; and for eggs, the costs amount to 0.593 
of 1 cent per dozen, or 3 per cent of the mean wholesale price of 
eggs, April to June, 1910. 

The wholesale prices adopted for these commodities are the means 
of a few cities in all parts of the country. 
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It is evident that as the time of storage lengthens the costs and 
their percentage of the v^holesale price must be multiplied by the 
number of months. If the storage is for 15 months, for instance, 
the cost per pound ranges from 5.213 cents for fresh mutton to 8.572 
cents for butter, and is 8.898 cents per dozen for eggs ; the costs for 
15 months range from 36.5 per cent of the v^holesale price in the case 
of butter to 57.5 per cent in the case of fresh mutton. 

For the average length of time in cold storage, as ascertained in 
this investigation, the actual costs are: For fresh beef, 0.997 of 1 
cent per pound; fresh mutton, 1.564 cents per pound; fresh pork, 
0.350 of 1 cent per pound; for poultry, 1.079 cents per pound; for 
butter, 2.532 cents per pound ; for eggs, 3.505 cents a dozen. 

The costs of storage for the average length of time are 7.9 per cent 
of the wholesale price for fresh beef; 17.1 per cent for fresh mutton; 
3.2 per cent for fresh pork; 6.8 per cent for poultry; 10.8 per cent 
for butter, and 18 per cent for eggs. 

Approximately the wholesale prices of the commodities mentioned 
are increased by cold storage to the extent of the percentages just 
given. 

CHANGES IK CONSUMPTION CAUSED BY COLD STORAGE. 

Before the advent of cold storage there was a relative monthly 
consumption of commodities, such as the foods now stored, through- 
out the year which was adapted to the current supply, and that 
supply was more or less closely related in time to the production. 

Cold storage has interposed to change considerably the relative 
monthly consumption and to make it more even throughout the year. 
To illustrate with a supposition, if 1 per cent of the total amount of 
eggs consumed in a whole year were consumed in December before 
the day of cold storage, perhaps 3 per cent is the figure for the 
Iiresent time. 

There has alsoheen a change in relative monthly prices, due to cold 
storage. In the case of eggs the relative price has increased in 
the season of natural plenty and diminished in the period of natural 
scarcity. 

These two facts, the changes in the relative monthly consumption 
and prices upon passing to the cold-storage period, have been arith- . 
metically related to each other for eggs and butter to discover the 
effect on the mean price for the year. It is not an undertaking 
that can be worked out with precision and can be only indicative. 

The results are that in the cases of both butter and eggs the annual 
price level has been raised by cold storage, for a reason apart from 
the costs. 

In two ways, then, cold storage has raised the cost of living. 
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TENDENCY TO TTNIFOBMITY OF PRICES THROUGHOUT THE YEAR. 

THIS RESULT NOT ALWAYS INDICATED. 

The prices of commodities compiled for use in this investigation 
begin with October, 1880, and end with October, 1911, a period of 30 
years. It is the opinion of men who are well informed that at about 
1893 the quantities of the commodities covered by this investigation 
that were placed in cold storage were large enough relative to the 
total supply to have perceptible influence on prices. For this reason 
the prices, which are the first quoted ones for each month, are 
reduced to a mean for the period beginning with October, 1880, and 
ending with October, 1893. In this period are found conditions as 
they existed before the advent of cold storage. 

The cold-storage period is subdivided in order that the prices of 
the later years may be observed. The second period adopted extends 
from October, 1893, to October, 1902^ and the third one from October, 
1902, to October, 1911. The prices of each period have been reduced 
to a mean for each month, as in the case of the first period. 

The next step is the conversion of the mean price of the first of 
each month for each group of years into a percentage of the mean 
for the year. This gives index numbers that very much facilitate an 
understanding of the subject. 

It is evident, if the percentages, or index numbers, are 100 for all 
months, that there is complete uniformity of prices throughout the 
year. Therefore a tendency toward uniformity of prices is a tend- 
ency toward 100, whether the index number is above or below 100. 

In comparing the first period with the last it appears that there 
was a tendency toward uniformity of prices in the case of butter in 
11 out of the 13 months, or much more than half ; in the case of eggs 
and fresh mutton in 9 months; poultry, 8 months. Less than half 
of the months exhibit this tendency in the cases of the other com- 
modities — 5 months for fresh pork and 3 months for beef. 

If the second and third periods are compared, it appears that 
under the regime of cold storage there has been a tendency toward 
uniformity of prices for butter, eggs, and fresh mutton ; away from 
uniformity for fresh beef and fresh pork; and no change for 
poultry. 

Another aspect of the matter may be had by noting the range of 
prices for the three periods. 

For butter the difference between the highest and lowest index 
numbers is 43.3 for the first period, 29.4 for the second, and 24.1 for 
the third. An approach toward imiformity is apparent, because the 
range between highest and lowest prices diminishes. 

In the case of butter the range of prices increases from 72.3 for 
the first period to 74.6 for the second, but declines to 63.4 for the 
third. 
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An unbroken tendency toward uniformity appears in the case of 
poultry, since the range between highest and lowest prices dimin- 
ishes from 28.9 for the first period to 23.5 for the second and to 15.9 
for the third. 

Both fresh beef and fresh pork seem to have been subject to less 
uniformity of prices in the third period than in the first, as indicated 
by increasing range between highest and lowest. The range for beef 
rose from 8.2 in the first period to 9 A in the second and to 14.3 in the 
third. 

The range for pork fell from 14.4 in the first period to 14 in the 
second, but rose above the first to 16.7 in the third. 

The foregoing examination of range of prices substantially indorses 
the other process in pronouncing in favor of a tendency toward 
uniformity of prices with regard to butter, eggs, poultry, and fresh 
mutton, and of a tendency away from uniformity' with regard to 
fresh beef and fresh pork. 


SPECtrnATION. 

EVIDENCE THAT IT SOMETIMES EXISTS. 

An examination of the record of the prices of commodities prepared 
for this investigation gives a suspicion that there has been much 
speculation in some years by the men who keep them in cold storage. 
One illustration may be given. The egg year 1910-11 had 29 per 
cent more eggs in cold storage than the preceding year, and yet the 
price index number went much higher in the months when it is 
high — October to January — and much lower in the months when it 
is low — March to July following. 

At a time when there was a plenty of eggs in storage the whole- 
sale price of eggs soared to 43 cents in Boston in November and 
December and to 45| cents in New York for near-by State eggs. 
There was an apparent mistake of the storage men in overestimating 
the consumption of the public at exorbitant prices, because so large 
was the unsold quantity at the beginning of the next egg year in 
the spring of 1911 that the wholesale price of eggs fell in April to 
184 cents in Boston and New York, and the storage men dumped so 
much on the foreign market as to make the greatest quantity of eggs 
ever exported from this country in a year. 

STORED GOODS AS A PERCENTAGE OF CONSUMPTION. 

LARGE ENOUGH TO BE OF PUBLIC CONCERN. 

This business of storing foods has grown to such proportions 
that consumers have a rightful concern with its management for 
economic as well as sanitary reasons. From the returns made to this 
department by the cold-storage warehousemen, it is inferable that 
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the fresh beef, fresh mutton, fresh pork, poultry, butter, eggs, and 
fish received into cold storage in a year amounts to u weight of at 
least 1,000,000,000 pounds and very likely to a quarter of a billion 
more. 

The eggs received into storage in a year are approximately 13^* per 
cent of the farm production ; the fresh beef is over 3 per cent of the 
census commercial slaughter of cattle; mutton over 4 per cent of 
that slaughter of sheep and lambs; fresh pork per cent of that 
slaughter of hogs; and butter 25 per cent of the creamery production. 

BECOMMENDATION. 

PUBLICITY. 

This is no indictment of the men who keep foods in cold storage, 
except in so far as they sometimes speculate, nor need they be in- 
dicted for offenses in order that the public economic interest in their 
business may be made to appear. The foregoing matter, it may be 
supposed, establishes that. The man who places food in cold storage 
is somewhat in the situation of the man who forestalls the market. 
He may not attempt to do so, but the power may be a temptation. 

The affairs of such a business as this should have publicity. The 
public ought to know how much goods are in storage from month to 
month and what the movements of receipts and deliveries are. 

The food warehousemen should be required to send to Washington 
monthly reports containing the desired information. Here these 
reports could be promptly aggregated and the results could be given 
to the public on a previously announced day of the month, somewhat 
as the crop reports are. 

WOEK OF THE DEPAETMENT IH 1911. 
mPBOVEMENT IN BUSINESS METHODS. 

On September 20, 1910, I appointed a committee on economy and 
efficiency to investigate business methods in the department and to 
report to me such changes as might seem desirable. After a very 
comprehensive and thorough inquiry this committee reported that in 
the main the business methods of the department are economical, 
adequate, and efficient. Some changes were recommended, which were 
approved by me and became effective June 21, 1911. While this in- 
quiry was in progress, the committee cooperated to the fullest extent 
possible with the President’s committee on economy and efficiency, 
and a great deal of critical, analytical, and constructive work was 
done, and full reports were furnished to the President’s committee 
by the departmental committee and by the various bureaus, divisions, 
and offices. 
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CHANGES IN PERSONNEL. 

The number of officers and emploj^ees on the rolls of the depart- 
ment July 1, 1911, as shown by the report of the Appointment Clerk, 
is 224 in excess of the number reported for the fiscal year 1910. The 
employees located in Washington number 2,514, while 10,190 are 
employed elsewhere. During the year 57,884 changes of every de- 
scription were made, including the appointment of 33,709 fire fighters 
in the Forest Service, employed for brief periods, none exceeding 
six months. The number of persons receiving probationary ap- 
pointment (equivalent to absolute appointment if the appointee is 
retained in the service after the probationary period) was 1,168. 
Ninety persons were reinstated and 60 were transferred from other 
departments ; 694 resigned ; 56 died in the service ; and 42 were dis- 
missed because of misconduct. 

On July 1, 1911, there were 4,068 officers and employees on the 
statutory roll (comprising positions specifically appropriated for by 
Congress), and 8,636 were paid from lump-sum appropriations, 
making a total enrollment of 12,704, not including the temporary 
employees appointed after January 1, 1911, nor temporary field 
employees. 

OFFICE OF THE SOLICITOR. 

The fiscal year 1911 marked the period of the greatest activity in 
the Office of the Solicitor since its creation in 1905. During the 
year the administrative machinery for carrying out the several r^u- 
lative acts of Congress enforced through the department has in- 
creased in efficiency. The duties of the department under these acts 
are becoming more sharply defined and better understood ; as a result 
the duties and responsibilities of the Office of the Solicitor have 
been very largely increased. The more important of these acts of 
Congress are the statutes regax'ding the occupancy and use of the 
National Forests, the meat-inspection law, the food and drugs act, 
the 28-hour law, the live-stock quarantine act, and the Lacey Act. 
The normal expansion along existing lines of activity in other 
branches of the department has also contributed gi'eatly to the vol- 
ume of the work of this office. The legal work of the Forest Service 
was placed under the immediate direction of the Solicitor on Janu- 
ary 15, 1910, and in the report for the fiscal year 1911 there is in- 
cluded for the first time a statement of the legal work performed 
by this office on behalf of the Forest Service during a full fiscal year. 

WORK FOR FOREST SERVICE. 

The legal work transacted on behalf of the Forest Service falls 
naturally into the following divisions: Opinions, contracts, claims, 
regulations, trespass cases, general litigation, and hydroelectric 
20130°— YBK 1911 3 
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power permits. The subject “ trespass cases ” resolves itself into 
four subdivisions : Grazing, timber, fire, and occupancy cases. Dur- 
ing the fiscal year 1911 the Solicitor rendered 56 formal opinions, 
in writing, to officers of the Forest Service on the legal phases of 
questions arising in connection with the administration of the Na- 
tional Forests. Four hundred and twenty-three agreements and 196 
leases were prepared, and the sufficiency of the execution of the same 
examined during the fiscal year 1911. More than 2,300 cases in- 
volving claims to land within the National Forests have been con- 
sidered by the office during the year. Twenty-four cases as a basis 
for criminal prosecution and 12 actions for injunctions as a result 
of grazing trespasses were reported to the Attorney General. Cordial 
cooperation with the Interior Department has contributed to the 
efficient administration of the National Forests. In two cases of 
timber trespass, decided during the year, the Government recovered 
$47,000. Eailroad companies operating through the National Forests 
have been compelled by the courts to live up to stipulations for the 
protection of the forests against fire and other damage. The im- 
portant case of the United States v. Grimaud, in which the Supreme 
Court of the United States had divided upon a previous argument, 
was again presented to the court and a unanimous decision of far- 
reaching effect was secured, approving the administration of the 
National Forests through the regulations of the Secretary, and sus- 
taining the right of the Government to enforce such regulations by 
criminal prosecution. Eegulations regarding the occupancy of lands 
in National Forests, the subjects of grazing, special uses, trespass, 
and timber sales were revised during the year. 

MEAT-INSPECTION LAW. 

One hundred and one violations of the meat-inspection amend- 
ment were reported to the Attorney General in the fiscal year 1911. 
Forty-three cases terminated in favor of the Government during the 
same period, fines or sentences of imprisonment being imposed, the 
fines amounting to $3,240. In one case there was a verdict for the 
defendant, eight cases were dismissed, sentence was suspended in 
three cases, and in four instances no true biU was returned. Seventy- 
four cases arising under this statute were pending at the close of 
June 30, 1911. 

FOOD AND DRUGS ACT. 

The food and drugs act has been effectively enforced during the 
year by the department and the United States attorneys. Cordial 
cooperation has existed between this department and the Depart- 
ment of Justice. The prime object of the food and drugs act was 
declared in the report (No. 1780, 61st Cong., 1st sess.) of the House 
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Committee on Expenditures in the Department of Agriculture to be 
the securing of wholesome food and properly labeled drugs for the 
people at large. No leniency has been shown in any case based on 
foods alleged by the Bureau of Chemistry to contain added poison- 
ous or deleterious ingredients which might render them injurious 
to health. Eight hundred and twenty-five cases were reported for 
criminal prosecution, and 337 seizures of adulterated and mis- 
branded foods and drugs were recommended; making 1,162 cases or 
40 per cent of the whole number of cases reported since the act went 
into effect on January 1, 1907. There were 683 cases prosecuted 
by the United States attorneys or about 50 per cent of all the cases 
brought to judgment up to June 30, 1911. About $16,000 was the 
amount of the fines imposed, and costs were generally assessed 
against the defendants. Decrees of condemnation and forfeiture 
were entered against over 275 shipments of adulterated and mis- 
branded foods and drugs, and it was insisted that in every case 
where foods were found to consist of filthy, decomposed, or putrid 
substances or to contain poisonous or deleterious ingredients orders 
be entered directing the destruction of the goods. 

Cooperation with the department by some of the State food and 
drug officials has continued throughout the year, and cases based 
upon samples collected and examined by the collaborating officials 
have been reported to the Attorney General after being considered 
by the department when the results of the investigations have war- 
ranted such action. 

Two important cases under the food and drugs act were decided 
by the Supreme Court during the year. The first was Hipolite Egg 
Co. V, United States. The case grew out of the seizure of 50 cans 
of preserved eggs under section 10 of the act in the southern district 
of Illinois. A decree of condemnation and forfeiture, with costs, 
was entered by the trial court, and the Hipolite Egg Co. appealed, 
asserting that the court was without jurisdiction because the eg^ 
had not been shipped for sale within the meaning of the food and 
drugs act, and, further, that the court was without jurisdiction to 
assess the costs of the proceedings against the claimant. The decree 
below was affirmed, and the Supreme Court held that adulterated 
articles of food which have been transported in interstate commerce 
are subject to seizure and condemnation as long as they remain in 
the condition in which they were transported — that is, “ in the 
original unbroken packages.” The jurisdiction of the district court 
to assess costs was also upheld. 

In United States v, Johnson the decision was adverse to the 
Government. In this case misbranding was alleged of a so-called 
“ mild combination treatment for cancer,” consisting of several pack- 
ages bearing statements that the treatment would effect the cure of 
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cancer. The indictment alleged that these representations were false 
and misleading statements regarding the article and that the drug 
was misbranded, because analysis showed the treatment to be worth- 
less and ineffective for the pretended purpose. On defendant’s mo- 
tion to quash, the district court for the western district of Missouri 
held that inquiry under the food and drugs act does not extend to 
the question whether a product is effective or worthless to accomplish 
the results claimed for it on the label. The judgment of the district 
court was affirmed by the Supreme Court. Following this decision 
the President sent a message to Congress urging the immediate neces- 
sity for remedial legislation. 

TWENTY-EIGHT-HOUR LAW. 

Under the 28-hour law 598 instances of apparent violations were 
reported, 350 cases were disposed of, and 30 cases were decided ad- 
versely to the United States. Penalties aggregating $26,075 and 
costs amounting to $5,783.85 were imposed. Eight hundred and seven 
cases were pending under this statute at the close of June 30, 1911. 
During the fiscal year a number of important decisions of the Fed- 
eral courts were handed down in cases arising under this statute, the 
most important being the opinion of the Supreme Court of the United 
States in Baltimore & Ohio Southwestern Eailroad Co. v. United 
States, in which the unit of violation under the statute was finally 
determined. The opinion of the Supreme Court makes the number 
of penalties dependent upon the number of times a carrier fails to 
comply with the statutory duty to unload, whether the particular 
group of animals not unloaded be one shipment or a trainload of 
stock. The tendency of courts to assess larger penalties than pre- 
viously is noteworthy. In only 19 cases was a penalty over $100 as- 
sessed in 1910-^the minimum fixed in the act — ^while in 1911 the pen- 
alty was more than $100 in 46 cases and the maximum fine was in 3 cases 
$500, as compared with a maximum of $400 in only 1 case in 1910. 

live-stocb: quakaxtike laavs. 

The statutes for the prevention of the spread of live-stock diseases 
have been vigorously enforced. One hundred apparent violations 
of these laws were reported to the Attorney General during the fiscal 
year 1911. Of these 90 were apparent violations of the act of March 
3, 1905, and 10 were alleged violations of the act of May 29, 1884. 
In all penalties amounting to $5,580 were imposed in the 51 cases 
where a conviction was secured. 

LACEY ACT. 

During the year four cases arising under sections 242 and 243 of 
the Criminal Code of the United States, commonly known as the 
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Lacey Act, were reported to the Attorney General. The case against 
the 23 Japanese poachers who were arrested on Laysan Island in the 
act of killing birds was successfully prosecuted, the defendants being 
fined aiid imprisoned. 

INSECTICIDE ACT. 

The appropriation for the enforcement of the insecticide act did 
not become available until March, 1911. During the last four months 
of the fiscal year several formal and informal opinions on the con- 
struction of important sections of the statute were rendered, general 
guaranties filed under section 9 of the act were examined, and con- 
siderable correspondence was had with wholesalers, jobbers, and 
dealers- 

PATENTS OBTAINED. 

Nine applications for letters patent on inventions of employees of 
the department, for dedication to the public, were filed in 1910 and a 
like number in 1911. Of the pending cases 10 applications were al- 
lowed in 1911 as against 5 allowed and 1 disallowed in 1910. These 
inventions cover a wide range, including a plant-trhmning machine, 
a process for wood impregnation, a camera support, a machine for 
testing the life of typewriter ribbons, devices for marking meats, and 
a method for constructing macadam roads. 

OTHER WORK. 

In addition to a compilation of references to the legislative history 
of acts of Congress enforced by the department, for use in construing 
any of the provisions of such statutes, and a revision of the Laws 
Applicable to the Department of Agriculture, embracing a compila- 
tion of existing statutes applicable to this department, the Solicitor 
prepared 442 notices of judgment for publication under the authority 
of section 4 of the food and drugs act, and prepared 20 circulars 
embodying decisions of the courts construing statutes intrusted to the 
department for execution. There is also in preparation a supplement 
to the annotated edition of the 28-hour law, bringing the original 
edition up to date. 

The foregoing summary of the legal business transacted by the 
OfSce of the Solicitor scarcely conveys an adequate idea of the 
volume and character of the work actually performed. An exam- 
ination of the reports of the various United States attorneys for 
the fiscal year 1911, made to the Attorney General, shows that the 
legal business of this department has increased in volume and im- 
portance to a very marked degree during that period. These re- 
ports, of course, make no mention of the legal business of the 
department which is finally disposed of by this office, not being 
ultimately referred to the United States attorneys. 
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WEATHER BUREAU. 

The work of the Weather Bureau during the year has been carried 
on along accustomed lines. Its practical operations have consisted 
in the collection and dissemination of weather information and the 
issue of forecasts and warnings, and its remaining energies have been 
devoted to the study of meteorological problems yet unsolved. The 
routine work has been characterized by extension into new fields 
wherever opportunity was offered, mainly in the fruit-growing dis- 
tricts of the West, where spring frost warnings have been distributed 
under a more specialized system. The marine work has been enlarged 
to include meteorological charts for the Great Lakes and the Indian 
Ocean, which were formerly not represented in the series of ocean 
meteorological charts. Studies of conditions in the upper atmos- 
phere, of solar radiation, and of the effect of climate on forests and 
stream flow constitute the special investigations conducted by the 
bureau during the year. 

STUDIES OF THE UPPER ATMOSPHERE. 

Kite flights at the Mount Weather Observatory and sounding-bal- 
loon campaigns at Huron, S. Dak., and Fort Omaha, Nebr., during 
the year completed four consecutive years of kite and balloon, records. 
The results obtained during the year have been highly satisfactory. 
There were three distinct branches of this investigation: (1) Sound- 
ings of the upper air over Mount Weather, Va., by means of kites and 
captive balloons ; (2) soundings of the air at great altitudes by means 
of free balloons carrying meteorological instruments; and (3) a 
study of temperature and pressure changes in the lower layers of 
the air at summit and base stations in the mountains of Colorado. 

The exploration of the atmosphere by means of sounding balloons 
has become an international work. While a matter of general 
scientific interest, its importance to the Weather Bureau naturally 
hinges on the expectation that the facts disclosed may eventually 
be utilized in the improvement of weather forecasts. The discovery 
of conditions in the upper atmosphere altogether different from those 
formerly supposed to exist has been de^ribed in previous reports. 
The most important of these discoveries is the existence of a region 
in which a fall in temperature with increasing altitude ceases to take 
place. This stratum is encountered between 6 and 7 miles above the 
earth’s surface and continues upward to an indefinite height. It is 
usuaUy referred to as the upper inversion.” The most interesting 
facts regarding the upper inversion have to do with its variations in 
temperature and the movement of its winds. 

Contrary to the order prevailing at the surface of the earth, the 
lowest temperatures of the upper inversion are found in equatorial 
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regions and the highest in the middle latitudes. Furthermore, its 
temperature, while practically constant from season to season, varies 
greatly from place to place and from day to day. European investi- 
gations seem to show that the beginning of the upper inversion is 
found at a lower altitude over cyclonic than over anticyclonic areas, 
and that it is higher in summer than in winter. Observations in 
this country coincide with those in Europe as to the winter and sum- 
mer heights, but are inconclusive respecting the supposed relation 
of its altitude to areas of differing atmospheric pressure. 

Sounding balloon ascensions have added much to our knowledge 
of the temperature of the atmosphere up to heights of 9 miles, and 
even higher, but the number of ascensions above that altitude is yet 
small. The lowest temperature recorded in any of the Weather 
Bureau’s series of observations is —92° F. at Huron, S. Dak., in 
September, 1910. The vertical distribution of temperature in dif- 
ferent sections of cyclones and anticyclones presents at times unusual 
features, the importance of which will be realized when it is remem- 
bered that forecasts of temperature changes are at present based en- 
tirely upon prevailing surface temperatures without taking into 
account the possible modifying effects that unusual temperature con- 
ditions above may introduce later. 

Equally interesting are the facts regarding wind direction and 
velocity in the upper atmosphere. Observations show that while 
the lower limit of the upper inversion is not sharply defined, the 
air motion in the explored part of that region partakes of and is to 
some extent controlled by that of the lower atmosphere on which it 
rests. At the same time it also appears that the gyratory motion 
of the air characteristic of cyclones at the earth’s surface and for 
some distance above does not extend far upward. The general con-' 
elusions as to the winds in the upper inversion in their relation to 
those of the lower layers are that the air currents are from some 
northerly direction on the east side of anticyclones and from some 
southerly direction on the west side, and that under practically all 
other conditions the drift of the air at very’' high levels is from west 
to east. 

The observations taken at mountain stations in Colorado show 
that variations in temperature at the summit and base stations are 
nearly coincident in point of time and that they are generally simi- 
larly directed, but that a fall in temperature occasionally sets in 
on the plains while the temperature on the mountain tops is still 
rising. At other times the weather conditions on the mountain sum- 
mits have been controlled by causes that are not operative on the 
plains to the eastward. These studies have increased our knowledge 
of the effect of local topography in the warming and cooling of the 
air that is trapped between the motmtain ranges. 
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SOLAR RADIATION. 

Studies in solar radiation have been continued at Washington and 
at Mount Weather, and were begun at Madison, Wis., during the 
year. Arrangements are now being made for additional pyrhelio- 
metric observations at various points in the region west of the Great 
Lakes and the Mississippi River. The most striking features of the 
record for the year were the high value of the radiation in February 
and March on the front of marked high barometric areas and the low 
value during the protracted hot wave in May. 

It is believed that the determination of the intensity of direct solar 
radiation, of the quantity of heat received diffusely from the whole 
sky, and of the rate at which heat is lost at night, will not only be 
of value to climatologists generally, but will also be utilized by the 
weather forecaster. A demand has already been made by biologists 
for accurate data of this nature. 

FORECASTS AND WARNINGS. 

During the hurricane season of 1910, only two tropical storms of 
note visited the United States. That of September, 1910, moved from 
near San Juan, P. R., on the 6th to the Texas coast near the mouth 
of the Rio Grande on the 14th. Warnings were issued regularly 
until the storm disappeared. There was no loss of life nor was much 
damage done, except on the north coast east of San Juan. The hurri- 
cane of October was more severe, yet the damage was reduced to the 
minimum by timely warnings. 

Plans are now under consideration for the systematic extension of 
the field of meteorological observation by means of cooperation 
between the Weather Bureau and the steamship lines equipped with 
wireless plying in Atlantic and southern waters, through which it is 
hoped to be able to locate hurricanes and other severe storms imme- 
diately following their inception. 

Forecasts of the general character of the weather for a week in 
advance were issued weekly during the year. These, in the main, 
have proved reasonably accurate. The weekly forecast issued on 
August 21, 1910, announcing that a cool wave would pass over the 
country the latter part of the ensuing week, attracted special atten- 
tion, and its complete verification called forth widespread and favor- 
able comment. 

These comparatively long-range forecasts are based on a study of 
the atmospheric conditions exhibited on the daily chart of weather 
observations for the Northern Hemisphere. 

Special attention has been given to frost warnings in the spring, 
principally in the cranberry marshes of Massachusetts, in the citrus- 
fruit districts of Florida, and in a number of the orchard sections 



EEPORT OF THE SECRETARY. , 


41 


of Washington, Oregon, Idaho, Utah, Colorado, and California. 
The plan of operations involves the closest cooperation possible 
between the Weather Bureau and the growers, through which the 
latter may be advised specifically as to the probable critical tem- 
perature and be in readiness to light smudge fires or adopt other 
protective measures on short notice. 

By informal agreement with the Interior Department, the Weather 
Bureau was designated to ascertain and publish in the Monthly 
Weather Eeview the losses by floods in the United States. A sum- 
mary of this character indicates that the losses during the year were 
about $7,700,000, of which more than three-fourths fell upon the 
farmers. The value of property saved through the warnings of the 
Weather Bureau was estimated at $1,047,000. The great dispropor- 
tion between the losses and the value of property saved is due to 
the fact that three-fourths of the former were on crops that warn- 
ings could not have saved. 

BTOEAIJ OF ANIMAL INDUSTRY. 

The main lines of work carried on by the Bureau of Animal In- 
dustry are as follows: (1) Inspection of animals, meat, and meat 
food products intended for interstate movement or for export, and 
of the vessels carrying export live stock; (2) inspection and quaran- 
tine of imported animals; (3) control and eradication of contagious 
and infectious diseases of animals; (4) scientific investigation of 
such diseases; (5) investigations in the breeding and feeding of live 
stock and poultry; (6) work relating to the dairy industry; and (7) 
preparation of literature and diffusion of information on these 
subjects. 

THE MEAT INSPECTION. 

The meat inspection comprises the inspection of animals before 
and after slaughter, the supervision of all the processes of preparing 
meats and meat food products, the enforcement of sanitation and 
correct labeling, and the exclusion of harmful preservatives and 
coloring matters. It is carried on at slaughtering and packing 
establishments engaged in interstate or export trade. 

The work continues to show an increase. Inspection was conducted 
during the fiscal year at 936 establishments located in 255 cities and 
towns. There were inspected at slaughter 52,976,948 animals, con- 
sisting of 7,781,030 cattle, 2,219,908 calves, 29,916,363 hogs, 13,005,602 
sheep, and 54,145 goats. There were condemned for disease or other 
unwholesome condition 117,383 entire carcasses and 1,009,672 parts 
of carcasses, making a combined total of 1,127,055 carcasses and 
parts that were condemned. The condemnations were as follows: 
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Cattle, 39,402 carcasses, 123,969 parts; calves, 7,654 carcasses, 781 
parts; hogs, 59,477 carcasses, 877,528 parts; sheep, 10,789 carcasses, 
7,394 parts; goats, 61 carcasses. Tuberculosis was the cause of 
nearly 47 per cent of the condemnations of adult cattle and over 96 
per cent of the condemnations of hogs. The inspected animals fur- 
nished fully 10,000,000,000 pounds of meat. There was condemned on 
reinspection 21,073.577 pounds of meat and meat food products that 
had become sour, tainted, or otherwise unfit for food since the inspec- 
tion at the time of slaughter. This amount included over 3,000,000 
pounds condemned at one establishment as the result of a fire. 

Inspection certificates issued for exports of meat and meat food 
products during the year covered 975,066,006 pounds, including 
all products, fresh and preserved. This was an increase of over 
150,000,000 pounds compared with 1910. Inspections for the Navy 
during 1911 aggregated 11,112,060 pounds. 

During the year 25,818 samples of various products were examined 
in the meat inspection laboratories for the purpose of detecting pro- 
hibited preservatives or coloring matter, adulterants, and unwhole- 
someness of various kinds, and passing upon the purity of condi- 
ments, water supplies, etc. The use of prohibited preservatives and 
coloring matters at inspected establishments appears to be exceed- 
ingly rare, and in the very few cases in which such preservatives were 
found their presence was evidently due to ignorance or carelessness. 
The most frequent violations of the regulations consisted in the use 
of cereal substances in sausages without proper declaration on the 
labels. 

HORSE BREEDING. 

Good progress is being made in the breeding of carriage horses in 
Colorado in cooperation with the State Agricultural Experiment 
Station. At the close of the fiscal year 1911 the stud consisted of 82 
animals (34 males and 48 females). The males comprised 11 stal- 
lions two years old and upwards, 11 yearlings, and 12 weanlings, 
while the females included 25 aged mares, 5 four-year-olds, 3 three- 
year-olds, 4 two-year-olds, and 11 yearlings and weanlings. The an- 
nual culling of inferior individuals is showing its results, and the 
foals show better quality each year. During the year the board of 
survey condemned 8 animals, which were sold at auction. 

The breeding of Morgan horses on the Government farm at Mid- 
dlebury, Vt., continues with promising results. There were 65 head 
in this stud at the close of the year, namely, 17 stallions, 42 mares, 
and 6 geldings. Five out of a lot of 10 mares purchased last year 
were bred in Vermont, and are good representatives of the old-fash- 
ioned Morgan lines which have proved so valuable in mating with 
General Gates, the stallion at the head of the stud. The five-year-old 



EEPOET OF THE SECRETARY. 


43 


stallion Eed Oak has been leased to the Massachusetts Agricultural 
College for the purpose of breeding to mares which fulfill certain 
prescribed conditions. 

An experiment in breeding gray draft horses is in progress in 
Iowa, in cooperation with the Iowa Experiment Station. Four out 
of five foals dropped during 1911 are living. Two of these are by 
a Shire stallion out of Clydesdale mares, and two by a Clydesdale 
stallion out of Shire mares. All the mares are worked on the farm. 

Although the desired appropriation ior the encouragement of 
the breeding of horses for the United States Army was not provided 
by Congress, a small beginning was made in cooperation with the 
War Department, the slight expense on the part of the Department 
of Agriculture being paid from the appropriation for animal breed- 
ing and feeding experiments. Two Thoroughbred stallions were 
presented to the War Department by Mr. August Belmont, and 
these have been turned over to this department for use in accord- 
ance with a cooperative plan. The stallions are being stood for 
public service at the remount station of the Army at Front Royal, 
Va., under the direction of the Bureau of Animal Industry, and have 
been bred to about 50 mares. Only approved mares are bred to 
these stallions, and each mare owner agrees to give the Government 
an option on the resulting foal at three years at $150. It is hoped 
that Congress will provide funds for the extension of horse breeding 
for the Army, as it is evident that the Government must do some- 
thing to encourage the breeding of horses of the proper types if the 
Army of the future is to be supplied with an adequate number of 
suitable remounts. 

SHEEP AND GOATS. 

Satisfactory progress has been made in the breeding of range sheep 
in Wyoming. The ewes gave an 80 per cent crop of lambs last 
spring, and those ewes which are to continue in the experiment 
sheared 13.1 pounds per head. 

Southdown sheep are being bred at the Morgan horse farm in Ver- 
mont, and Barbados sheep at the experiment farm of th§ Bureau of 
Animal Industry at Beltsville, Md. Native goats are being bred at 
the bureau farm for milk production, and in addition some repre- 
sentatives of the Saanen breed have recently been acquired. 

CATTLE BREEDING. 

The breeding of milking Shorthorn cattle in cooperation with the 
Minnesota Experiment Station has made satisfactory advance dur- 
ing the year, four herds having been added to the circuit. The 
operations last year were mostly confined to the general improve- 
ment of the herds. Better care and management have resulted in 
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improved milk and butter-fat production and in better development 
of the young animals. 

The Holstein breeding circuit in North Dakota, in cooperation 
with the State Experiment Station, has been conducted on the same 
lines as heretofore. A year’s record of all the cows was completed 
January 1, and the approximate cost of the production of butter fat 
determined. As a result several heifers have been placed in the 
Advanced Eegistry. There are now 107 pure-bred Holstein cattle 
owned by members of this circuit. 

POTJIiTRY AND EGG INVESTIGATIONS. 

Poultry breeding for egg production and for general utility pur- 
poses is going on in Maine (in cooperation with the Maine Experi- 
ment Station) and at the bureau’s experiment farm in Maryland. 
A plan of selection is being practiced so as to secure strains which 
breed true to certain definite standards of egg production. 

An iuvestigation is being conducted into the conditions surround- 
ing the handling and marketing of eggs in the great productive 
sections of the Middle West, especially in Kansas, with a view to 
determining the causes of the heavy losses from deterioration and to 
preventing such losses. This work, in which State authorities are 
cooperating, is expected to bring about great improvement in the 
quality of the eggs marketed, to the advantage of both producer and 
consumer. Some results of this work have been published as Bul- 
letin 141 of the Bureau of Animal Industry, The improvement of 
the Farm Egg.” 

ANIMAL NUTRITION. 

Animal nutrition investigations in cooperation with the Pennsyl- 
vania State College have been in progress for a number of years. The 
work is of a scientific character, much of it being done with the 
respiration calorimeter. The determinations of the energy values of 
feedhig stuffs are to be continued, and it is planned to make further 
respiration tests. 

BEEF AND PORK PRODUCTION IN THE SOUTH. 

The beef-feeding experiments in cooperation with the Alabama 
Experiment Station are yielding results of much value to southern 
farmers. The work so far accomplished demonstrates that cattle can 
be profitably fed in Alabama in summer. Pork-feeding investiga- 
tions, also in Alabama, are likewise showing profitable results. There 
is no doubt that the South affords a favorable field for increasing the 
country’s meat supply, especially after the handicap of the cattle 
tick has been removed. 
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CERTIFYING PXJRE-BRED IMPORTED ANIMALS. 

Since January 1, 1911, the Bureau of Animal Industry has under- 
taken the duty of certifying to the pure breeding of all animals im- 
ported for breeding purposes, the work being done by arrangement 
with the Treasury Department and in accordance with the tariff 
law. During the first six months 1,172 horses, 1,427 cattle, 12 sheep, 7 
hogs,. 190 dogs, and 12 cats were thus imported. 

DAIRY FARMING. 

Work for the development and improvement of dairying is being 
carried on in the South and West, and includes improved breeding, 
economical feeding, encouraging the building of barns, silos, etc., the 
stimulation of interest in dairy organizations, the improvement of 
city milk supplies, the operation of model dairies, the supervision of 
exhibits and contests at fairs, helping farmers to improve the grade 
of cream furnished to creameries, etc. The southern work is in 
progress in nine States, and the western work is being conducted in 
Iowa, North Dakota, Colorado, and Idaho. The reduction of the 
range and the increased price of land have a considerable effect on 
dairying in this latter region, and helpful work is being done in 
demonstrating new and economical methods. 

Dairy farmers are encouraged to keep records showing the amount 
of feed consumed and milk and butter fat produced by each cow, 
so that unprofitable animals can be weeded out and the herd built up 
with good producers. The utility of keeping such records was 
illustrated in several instances during the year. In one herd the work 
resulted in the sale of 25 unprofitable cows and in another the cost 
of feeding was reduced from $6.05 to $4.63 per cow per month. 

There are at present 81 cow-testing associations in the United 
States, comprising owners of about 40,000 cows. The department 
was instrumental in organizing the greater number of these, and often 
lends assistance when difficulties arise. 

The demand for plans for the construction of dairy buildings con- 
tinues heavy, and during the year blue prints were sent out for 636 
buildings. 

MARKET MILK INVESTIGATIONS. 

The bureau has continued its work for the improvement of market 
milk. This consists chiefly in introducing and maintaining the 
score-card system of dairy inspection, in assisting at competitive ex- 
hibitions of milk and cream, and in investigating the conditions 
surrounding the milk supply in various places. This work is carried 
on largely in cooperation with city health departments, and was con- 
ducted during the fiscal year in 51 cities in 27 States. The extension 
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of the score-card system of inspection is producing good results. 
During the year 620 inspections were made in 24 States, these inspec- 
tions always being made in company with the local health officer or 
one of his assistants. Nine competitive milk and cream contests were 
participated in by the bureau. The milk supply of several of the 
Government departments is being supervised, and a special investi- 
gation of the milk supply in the vicinity of Boston, Mass., has been 
under way for several months. 

DAIRY MA^NUFAOTURES. 

Assistance has been rendered to creameries as heretofore by fur- 
nishing information and advice regarding creamery operations. 
Periodical reports are received from about 1,300 creameries in various 
parts of the country, and these enable the bureau to point out defects 
in operation, so that losses may be overcome, the quality of the product 
improved, by-products utilized economically, and waste avoided. 
Field men are located in Wisconsin, Minnesota, Iowa, California, 
and Texas, and personal attention is given to such cases as seem to 
require it. During the year 74 creameries were visited by these men. 

The market inspection of butter indicates that a large quantity of 
low-grade butter is still being manufactured. Of 2,161 shipments 
inspected from creameries in Minnesota, Wisconsin, and Iowa, only 
277, or 13 per cent, graded extra.” The department endeavors to 
point out how improvement can be effected. 

The department also aids in the organization of new creameries by 
furnishing articles of agreement, lists of machinery, etc., but care is 
exercised to give this assistance only in those localities where cream- 
eries are likely to succeed. 

An investigation into the most practicable method of harvesting 
and storing natural ice was undertaken because a large number of 
dairymen who might avail themselves of such ice at little cost at 
present do not use any at all. The lack of ice is responsible for a 
large amount of bad cream received at creameries, as well as for 
much of the inferior milk delivered in cities. 

The manufacture of renovated butter was supervised during the 
year, in accordance with law, at 38 factories in 13 States. The total 
quantity produced was 41,115,058 pounds, of which 118,990 pounds 
was exported. 

DAIRT research LABORATORIES. 

The dairy research laboratories were engaged during the year 
upon various technical problems connected with milk, butter, and 
cheese. Work on milk and butter is carried on at the central labora- 
tory in Washington and the field laboratory at Troy, Pa. Chemi- 
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cal and bacteriological work on the Swiss type of cheese is done at 
Washington, the cheese being made at the Pennsylvania State Col- 
lege in cooperation with that institution. Experiments in the manu- 
facture of the Cheddar type of cheese are carried on at Madison, 
Wis., in cooperation with the Agricultural Experiment Station of 
the University of Wisconsin. Work on the Eoquefort type of cheese 
is conducted at Storrs, Conn., in cooperation with the Storrs Agri- 
cultural Experiment Station. Investigations on milk secretion are 
carried on at Columbia, Mo., in cooperation with the experiment sta- 
tion of the University of Missouri. 

The work with milk during the year consisted mostly of a study 
of the bacteria of pasteurized and raw milk. In addition about 150 
analyses of goat’s milk were made, and the use of buttermilk and 
whey as by-products received attention. 

Investigations were carried on pertaining to changes in storage 
butter, and experiments were made with a view to producing dried 
cultures for use in butter and cheese making. The results of the 
Roquefort cheese investigations for assisting the manufacture in this 
country of that well-known European variety of soft cheese will soon 
be ready for publication. 

Some important results have been secured in the milk-secretion 
experiments, wherein certain cows were fed rations varying from 
below maintenance to fattening. These results will be published in 
due course. Work has also been done concerning the effect on the 
milk when cows are fed with cottonseed products. 

THE STUDY AND CONTROL OP ANIMAL DISEASES. 

Some of the animal diseases which have been the subject of investi- 
gation and eradication during the fiscal year are Texas fever, tuber- 
culosis, glanders, hog cholera, rabies, dourine of horses, scabies in 
sheep, cattle, and horses, lip-and-leg ulceration of sheep, ringworm of 
sheep, roundworms and tapeworms of sheep, gid in sheep, necro- 
bacillosis of various animals, chronic bacterial dysentery of cattle, 
swamp fever of horses, and poultry diseases. A few facts concerning 
the more important of these will be mentioned. 

TEXAS FEVER AND TICK ERADICATION. 

The eradication of the ticks which transmit the contagion of Texas 
fever of cattle and which inhabit the southern part of the country 
is proceeding vigorously in cooperation with State and local author- 
ities. During the fiscal year the territory released from quarantine 
as a result of this work aggregated 10,965 square miles. Since the 
beginning of systematic work in exterminating these ticks five years 
ago there have been cleared of ticks and released from quarantine 
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139,821 square miles. This is about one-fifth of the original infested 
area. 

Dipping experiments have been continued with a view to finding 
the most effective and economical means of ridding cattle and pas- 
tures of the ticks. Recent work shows that arsenic yields better 
results than the crude petroleum formerly used as a dip. Arsenical 
dips are therefore now being principally used. 

During the year 4,016,048 inspections of southern cattle were made 
by employees of the Bureau of Animal Industry in connection with 
the work of tick eradication. The number of cattle permitted imre- 
stricted movement under certificate was 103,338, and of these 45,613 
were dipped or otherwise treated. 

The movement of cattle from the quarantined area is carefully' 
regulated so that the disease can not be transmitted to animals out- 
side the area. There were shipped from the quarantined area to 
northern markets during the quarantine season of 1910, imder the 
supervision and in accordance with the regulations of the depart- 
ment, 1,065,119 cattle. 

SCABIES OF SHEEP AND CATTLE. 

In the work for the eradication of the parasitic diseases known as 
scabies in sheep and cattle, employees of the Bureau of Animal In- 
dustry made 66,584,129 inspections of sheep and 18,593,251 inspec- 
tions of cattle, and supervised 12,715,631 dippings of sheep and 
1,234,123 dippings of cattle. There were released from the quaran- 
tine for scabies of sheep 22,560 square miles in Oregon, and from the 
quarantine for scabies of cattle 14,810 square miles in South Dakota, 
Nebraska, and Kansas. 

TUBERCULOSIS. 

Tuberculosis has been for many years a subject of investigation 
by the Bureau of Animal Industry. During the year the problem of 
protecting animals from the disease by vaccination has been studied 
at the Bureau Experiment Station. Some favorable results have 
been obtained, but, as the only methods found effective require the 
use of living tubercle bacilli, such methods are not considered prac- 
ticable for general use because of the danger of spreading the disease. 

Some important results were obtained during the year in the patho- 
logical laboratory through a study of material from hogs fed upon 
garbage from the kitchen of an institution where tuberculous msanfl 
were kept. Both the human and bovine types of tubercle bacilli were 
obtained from these hogs. Further tests were also made in the labo- 
ratory with the ophthalmic and intradermal methods of applying the 
tuberculin test for the diagnosis of the disease. 
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The work of eradicating bovine tuberculosis in the District of Co- 
lumbia as reported last year has been followed by the systematic 
retesting of cattle with tuberculin to guard against the reappearance 
or reintroduction of the disease. The testing of dairy herds in Mary- 
land and Virginia which supply milk to the city of Washington 
has also been continued. During the ifiscal year the tuberculin test 
was applied to 4,327 cattle in Virginia, 1,847 in Maryland, and 1,967 
in the District of Columbia. The percentage of diseased cattle among 
those not previously tested was 16.06, while in the retests it was only 
3.95. Seventy-three reacting animals in the District of Columbia 
were slaughtered, and in all but one case the lesions of tuberculosis 
were found on post-mortem examination, thus verifying the result 
of the tuberculin test. 

INSPECTION OF JAYB STOCK FOR INTERSTATE MOVEMENT. 

In addition to work already reported, the bureau inspects live stock 
for interstate movement for purposes other than immediate slaughter, 
and tests cattle with tuberculin and horses and mules with mallein, 
when such measures are required by the laws of the State or Ter- 
ritory to which the animals are destined. In this work 52,280 cattle 
were inspected during the year, of which 18,778 were tested with 
tuberculin. Similarly 34,789 horses and mules were inspected and 
5,789 tested with mallein. 

DOORINE OF HORSES. 

An outbreak of a disease of horses in Iowa, suspected of being 
dourine, was reported in May, and a prompt investigation was made, 
as a result of which the scientists of the Bureau ^of Animal Industry 
were able by prolonged search with the microscope to find in the 
blood the causative organism of the disease. This was the first time 
that the organism had been demonstrated in a natural infection in 
the United States, although the disease had existed in this country 
for some years and had been stamped out about five years ago. The 
manner in which the present outbreak was introduced was not posi- 
tively determined, although indications pointed strongly to its hav- 
ing been brought in by an imported stallion. Strict quarantine 
measures were at once enforced, with the cooperation of the Iowa 
State, authorities, and the disease is now believed to be practically 
eradicated. 

HOG CHOLERA. 

The practical value of the serum for the prevention of hog cholera, 
produced after long experimentation by the Bureau of Animal 
Industry, is now generally recognized. At the suggestion of the 
20139°— YBK 1911 1 
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department, the large hog-raising States have taken up the manu- 
facture and distribution of the serum, and upward of 200,000 inocula- 
tions have already been made by State officials in 21 different States. 
The results of this work have been extremely favorable. 

At the request of Nebraska State officials and the Nebraska Swine 
Breeders’ Association the bureau carried out a demonstration with 
the preventive serum at South Omaha during the year, similar to a 
previous test held at Kansas City. Thirty young hogs were used, of 
which 4 were inoculated with blood from hogs sick of hog cholera, 
18 were given one dose of the serum, and the remaining 8 were left 
untreated. All the hogs were then placed together in one pen, the 
experiment extending from July 2S to September 17. The result was 
that the 4 inoculated hogs as well as the S untreated hogs died of 
hog cholera, while the 18 hogs that had been given the serum all 
remained perfectly well. 

RABIES. 

During the fiscal year the brain tissues from 178 suspected cases of 
rabies were examined in the pathological laboratory at Washington, 
including 152 dogs, 8 cattle, 2 hogs, 1 horse, and 1 goat. The great 
majority of these cases came from the District of Columbia and the 
surrounding country. One hundred and thirty proved to be positive, 
the method of diagnosis being the detection of Negri bodies, sup- 
plemented in some instances by the inoculation of rabbits. 

EXPORT AND IMPORT ANIMALS. 

During the fiscal year there were made 870,869 inspections of 
American and 82,470 inspections of Canadian animals for export. 
The number of animals actually exported was 171,006; the greater 
number of inspections is accounted for by the fact that many of the 
animals were inspected two or more times. This work also includes 
the supervision of vessels, of which 438 inspections were made. 

All live stock for export to Canada are inspected by bureau veteri- 
narians, and cattle, horses, and mules must in addition be tested — 
the cattle with tuberculin and the horses and mules with mallein. 
Dui’ing the year 13,404 horses, 1,046 mules, and 460 cattle were thus 
tested, the reactions numbering 251 horses, 12 mules, and 16 cattle. 
The other inspections for Canada were 28,428 sheep, 25 goats, *and 
110 swine. 

A strict inspection, with quarantine in certain cases, is maintained 
over all animals imported from foreign countries. This is neces- 
sary in order to exclude the numerous animal diseases which are 
prevalent in other parts of the world. For this purpose hay, hides, 
wool, etc., are also inspected and disinfection required. The total 
number of import ani mals inspected during the year was 261,478, 
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and of these 4, 127 were quarantined in accordance with the regu- 
lations. 

DISTRIBIJTIO]Sr OF VACCINE, ETC. 

Over 1,000,000 doses of blackleg vaccine were prepared and sent 
out during the year by the Bureau of Animal Industry. The neces- 
sity for immunization against this virulent disease of young cattle 
is being more thoroughly appreciated by cattle raisers, and the de- 
partment vaccine is the means of preventing heavy losses. 

Tuberculin and mallein are furnished to State, county, and munici- 
pal officials for the diagnosis of tuberculosis and glanders, respec- 
tively. During the past year 422,043 doses of tuberculin and 91,642 
doses of mallein were sent out. 

The department does not distribute the preventive serum for hog 
cholera, this work having been taken up by State laboratories, as 
already mentioned. 

NEEDED LEGISLATION RELATING TO ANIMAL INDtTSTRT. 

Further legislation by Congress is urgently needed in order to 
enable the department to deal more effectively with matters relating 
to the live-stock industry. 

It is especially desirable that the Secretary of Agriculture should 
have power to control and supervise the manufacture and importa- 
tion of vaccines, serums, and like substances used for treatment of 
animals, so as to insure their purity and potency. Such prepara- 
tions, when contaminated, have in the past been responsible for the 
introduction of contagious diseases into the country. The great cost 
of eradicating these outbreaks should alone be a sufficient reason for 
granting the authority required. 

Further legislation is also needed for the regulation of live stock 
in interstate transportation, so as to prevent more effectively the 
spread of contagious disease and to secure more humane treatment of 
the animals in transit. 

These matters are discussed more fully and specifically in my re- 
port for 1910 and in the report of the Chief of the Bureau of Animal 
Industry for the fiscal year 1911. 

BTjnEAXJ OF PLANT INDUSTRY. 

There are over 6,300,000 farms in the United States, and the de- 
mand for help from these farms is growing greater each year. The 
Bureau of Plant Industry is endeavoring to meet some of these 
demands, and its activities now extend into many fields, covering 
research, experiments, and demonstrations. The primary function 
of the bureau is to develop and encourage constructive agriculture 
by assisting the farmer to increase the output per acre and at the 



62 


YEARBOOK OF THE DEPARTMENT OF AGRICULTITRE. 


same time to build up and maintain the fertility of the land. The 
manner in 'which this is being done and some of the more important 
results accomplished during the year are set forth under the fol- 
lowing heads : 

FOREST PATHOLOGY. 

The continued spread of the chestnut-bark disease, particularly 
southward and westward, has caused great public alarm. The 
method of destroying advance infections devised by this department 
and described in previous publications has been energetically applied 
in Pennsylvania, and recently also in New York. There is every 
reason to believe that the disease in these two States can be limited 
to the eastern counties. The State appropriation for this work in 
Pennsylvania is $275,000. In the New England States it will prob- 
ably still be possible to keep the disease to the west of the Connecticut 
Eiver ; but this is essentially a local issue, with little bearing on the 
welfare of other States. What is done in western Maryland, in Vir- 
ginia, and in West Virginia, however, is a matter of national impor- 
tance, for the fate of the chestnut in the southern Appalachians, 
where the finest and most extensive stands of chestnut timber occur, 
depends upon the checking of the bark disease in these States during 
the next three years. This department can cooperate to any extent 
in the study of all phases of the disease and in the location of ad- 
vance infections, but the actual destruction of diseased trees must, 
for legal reasons, be exclusively a State function. It is therefore to 
be hoped that these critical States will be able promptly to follow 
the vigorous example of Pennsylvania. No other tree disease of 
equal seriousness is known to science, and unless prompt, united, and 
effective action can be taken there is every reason to believe that the 
chestnut tree will be practically extinct in certain sections of North 
America within 10 years. 

On account of their important relation to reforestation, damping- 
off and other diseases of forest-tree seedlings have received special 
attention. The results of the past season’s work have confirmed the 
previous report of absolute success in controlling the serious “ blight ” 
of coniferous seedlings by slight and perfectly practicable changes in 
the management of water supply and shade. For two seasons past 
the use of sulphuric acid in preventing the damping-off of coniferous 
seedlings in the Forest Service nursery at Halsey, Nebr., has been 
successful. If these results are confirmed by work in other localities 
and other years, damping-off, so far as coniferous seedlings are con- 
cerned, will cease to be an imcontrollable factor in reforestation 
The use of sulphuric acid as a soil fungicide originated in this de- 
partment, as reported in previous publications. • 

It is unfortunate that at this time, when interest in reforestation 
IS at its height, we should Imowingly import a destructive European 
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nursery disease. Yet this appears to be the case. The white-pine 
blister rust, referred to in previous reports, is unquestionably still 
being imported. All importations that could be located have been 
inspected and all visibly diseased trees destroyed, but there are no 
means of locating all importations. The importation of white-pine 
seedlings should be flatly prohibited, as the damage which this dis- 
ease can do, and probably will do, if once established in America, is 
out of all proportion to the value of all white-pine seedlings ever 
imported or ever likely to be. 

Data collected in the forest-disease survey have indicated that in 
America timber decay and tree disease are second only to forest fires 
as causes of loss. In theory it is easy to remove diseased trees in 
the forest when cuttings are made, leaving only healthy individuals 
for seed trees, and so continually improve the health of the forest; 
but in practice so many questions of economy and differing local 
conditions are involved that many difficulties must be overcome. 
The Bureau of Plant Industry has given a great deal of attention 
to working out this problem, in active cooperation with the Forest 
Service. To this end, pathologists have been stationed in four of 
the sis Is ational Forest Districts. In District 5 great progress has been 
made in so conducting timber sales that all dangerously diseased 
trees are removed and only healthy and desirable individuals are 
left to propagate the future forest. Probably the most important 
function of these “ district pathologists ” is to look out for dangerous 
new diseases. There is every reason to believe that if the chestnut- 
bark disease, for example, had started in a National Forest District 
having a pathologist it would have been eradicated as a matter of 
routine before infection became general. Great epidemics of this 
kind are as serious in their effects as forest fires, and there is no 
reason why as strenuous efforts should not be made to control them. 

CROWN-GAUL AND OTHER PLANT DISEASES. 

An important line of work carried on during the past year has 
been a continuation of the study of crown-gall of plants, with special 
reference to its relation to malignant animal tumors. The new facts 
we have learned are, in brief: (1) That bacteria occur also in the 
secondary tumors; (2) that in most cases the secondary tumors are 
connected with the primary tumor by a deep-seated strand of tumor 
tissue, from which the original bacterium has been cultivated out; 
(3) that the cell structure of the secondary tumor is like that of the 
primary tumor, e. g., when the primary tumor occurs on the stem 
and secondary tumors subsequently appear in the leaves the struc- 
ture of the leaf tumors is that of the stem. A bulletin is in prepara- 
tion which will fully illustrate these new features. 
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The work in the bud-rot of the coconut palm has been completed, 
the very interesting discovery having been made that the organism 
associated with typhoid fever and not hitherto known to be a plant 
parasite is the cause of the bud-rot disease. A bulletin on the sub- 
ject is now in press. 

DISEASES OP FRUITS. 

A feature of the fruit-disease problems of the year has been the 
prevalence of physiological diseases, particularly of the apple. In 
the Eastern States physiological troubles have occurred in the form 
of corky spots in the flesh of apples, accompanied by more or less 
distortion in the shape of the fruit. The York Imperial, the Ben 
Davis, and other commercial varieties have been affected so seriously 
as to injure the sale of fruit from orchards. These troubles are 
attributed mainly to the abnormal climatic conditions of the 1911 
season. 

A group of diseases, such as rosette and chlorosis, has developed 
in eastern orchards so as to attract attention, and they have increased 
greatly in the Western States. The extreme climatic conditions of 
the season have resulted in more injury by the new combination 
sprays of lime-sulphur and lead arsenate, but nevertheless these 
sprays are proving to be the most universally satisfactory remedies 
that have ever been devised. 

Very satisfactory results have come from the researches on apple 
mildew and its treatment. Experiments on this disease in the Wat- 
sonville district of California, in cooperation with the local authori- 
ties, have developed a satisfactory method of control by spraying. 

The cedar rust, or orange rust, of the apple, which was so com- 
mon in the Appalachian fruit belt last season, was very much less 
abundant during 1911. Most of this was the result of climatic con- 
ditions, though the application of control measures, such as cutting 
down the cedars and spraying, helped to reduce the disease. 

Spraying experiments on the pecan scab were continued for the 
third season, and Bordeaux mixture was demonstrated to be a 
specific for pecan scab in Georgia. The pecan rust on nursery stock 
was studied and complete success obtained in controlling it by 
spraying. 

Peach spraying work for the control of peach scab 'and brown 
rot was conducted in West Virginia, Delaware, and Michigan. A 
portion of the work was experimental, for the purpose of testing 
new fungicides and perfecting the self -boiled lime-sulphur treat- 
ment, but most of the work was in the nature of demonstrations. 
The results were very striking, and showed conclusively that where 
one or both of these diseases are prevalent the net profits from a 
peach crop may be doubled, or in some cases quadrupled, by spray- 
ing at the proper time. 
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Apple spraying experiments and demonstrations were conducted 
in several widely separated districts, and it was again shown that 
lime-sulphur properly diluted is a more satisfactory fungicide for 
certain apple diseases than Bordeaux mixture. However, owing to 
the severe weather conditions of the season, the combination of lime- 
sulphur and arsenate of lead caused considerable burning of the 
fruit in a few orchards, but this trouble was not so serious as to 
discourage the use of this spray. 

The grape anthracnose is very destructive to both fruit and vine. 
Certain varieties in some localities are attacked every year by this 
disease. The department has demonstrated the past season that this 
malady can be satisfactorily controlled by proper spraying of the 
vines while in a dormant condition. Further confirmation of pre- 
vious results in the control of black-rot of the grape has also been 
obtained. Very promising results have been secured in controlling 
the anthracnose of the cranberry, which has been found to be a preva- 
lent cause of loss in some cranberry districts. Considerable progress 
has also been made in the study and control of other small-fruit 
diseases. 

DISEASES OF COTTOlSr AND TRUCK CROPS. 

Diseases of the potato have assumed unusual prominence through- 
out the country during the past season. Physiological disturbances 
have combined with several parasitic diseases in bringing about a 
general reduction of the crop. Blackleg and both the early and late 
blights have been sufficiently severe to emphasize the importance of 
a more general adoption of preventive treatment by growers, but by 
far the most serious damage has been caused by potato wilt, a disease 
which usually assumes an inconspicuous form, causing premature 
ripening followed by dry-rot in storage. The unusually dry season, 
which retarded the early growth of the plants, was very favorable 
for the development of wilt. The resulting epidemic has served to 
emphasize the wide distribution of this disease and has given it a new 
importance. Studies are under way which should lead to a more 
thorough knowledge of the causes and the means of control. 

Investigations on the diseases of sweet potatoes have been inaugu- 
rated and substantial progress made. The causes of the more im- 
portant troubles are now known, some of them for the first time, 
and means of control are being studied with encouraging results. 

The disease-resistant varieties of cotton, cowpea, and watermelon 
which the department has developed are being brought into more 
general trial by thoroughly organized cooperative arrangements with 
growers in the infested sections. This organization is being extended 
as rapidly as the nature of the problem and the facilities of the 
department will permit. 
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Cooperative demonstration work on the control of truck-crop 
diseases by proper spraying methods is a new form of work inaugu- 
rated to bring the latest results along these lines to the attention of 
growers. An important feature of this work is the development of 
special machinery and technique to meet the demands of tlie varying 
conditions of culture and climate in dijfferent sections. 

PATHOLOGICAIi INSPECTION WORK. 

The necessity of pathological inspection of all foreign importa- 
tions has long been recognized, and in the early years the mycologist 
was called upon at irregular intervals, i. e., whenever importations 
were received by the department, to make examinations. As the 
Office of Foreign Seed and Plant Introduction developed and ex- 
tended its geographical range, inspection of the department’s plant 
imports has been definitely systematized by means of regular exami- 
nations, and printed health certificates or written reports for treat- 
ment or quarantine are furnished as occasion requires. The same 
methods are followed in connection with the congressional seed dis- 
tribution, crop physiology and breeding investigations, and the Office 
of Gardens and Grounds. Card indexes are maintained for a com- 
plete file of observations and results. Advance information is fur- 
nished agricultural explorers, that they may be aware of diseases 
indigenous to certain coimtries or geographically restricted, thus 
enabling them to avoid unnecessary expense in making collections 
which would have to be condemned at Washington. 

NEED FOE TRAINED PLANT PATHOLOGISTS. 

The growing need for trained plant pathologists to take up numer- 
ous problems which are now being presented to this department for 
solution is extremely urgent. While the universities and colleges 
appear to be doing what they can, it happens usually in our work that 
men fresh from college do not have the requisite outlook or the 
necessary training to obtain practical results in this field. Usually 
we have to give them several years of additional training in order to 
make them most serviceable to the advancement of agriculture in 
these lines. Every year requests come to us from the experiment 
stations and similar institutions in the United States to namp persons 
weU qualified for appointment to positions involving plant patholog- 
ical research in these various institutions, and, unfortunately, in a 
vei^r considerable number of cases we have to say that, glad as we 
would be to recommend persons, there are none in sight with the nec- 
e^ary training. This lack of a sufficient number of trained patholo- 
gists works to the serious disadvantage of agriculture in this county. 
The department would be glad to have in training an additional num- 
ber of young men for such positions. 
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CX)TTON IMPROVEMENT ON A COMMUNITY BASIS, 

To secure the full advantage from improved varieties of cotton it 
is essential that each locality growing the improved variety produce 
a sufficient quantity to warrant its reaching the manufacturers un- 
mixed with other varieties. In a community that planted only one 
kind of cotton, the crossing of varieties in adjacent ifields and the 
mixing of seed in gins would be avoided, selection could be made 
much more effective, and the production of a larger quantity of uni- 
form fiber would secure higher prices. In view of these and other 
obvious advantages, special attention has been given to establishing 
improved varieties and methods of selection in communities organ- 
ized for the production of a single type of cotton. 

LONG-STAPUE COTTON IN THE ATLANTIC STATES. 

The advance of the boll weevil has reduced the production of long- 
staple Upland cotton in Mississippi and Louisiana, resulting in an 
acute commercial demand for this type of fiber. The action of State 
quarantine laws against the importation of cotton from sections in- 
fested with the cotton boll weevil and the high prices realized by 
eastern growers of the Columbia variety originated by this depart- 
ment have stimulated interest in this variety to the extent that all 
the available supplies of good seed were long ago exhausted. Spe- 
cial efforts are being made to preserve the uniformity of this variety 
by growing new supplies of seed under conditions of isolation from 
other cotton and by more effective cooperation in the work of 
selection. 

SUGAR-BEET INVESTIGATIONS. 

The sugar beet has established itself as one of the most important 
agricultural crops over a large section of the country, but in the 
transplanting of this European industry to the virgin soil of Amer- 
ica many new problems have arisen. A system of well-equipped 
field laboratories in the beet-growing regions, where studies in path- 
ology, breeding, and agronomy can be carried out in close contact 
with the fields, is essential to a speedy and successful solution of the 
various problems presented. Two such additional laboratories have 
been established during the past year, and others are contemplated 
for the near future. 

Leaf-spot and curly-top, two important diseases of sugar beets, 
have received special attention, and work upon damping-off and 
root-rot has been inaugurated. 

The breeding of special strains of beets for American conditions is 
an important line of work which should yield valuable results. It 
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has already been shown that American-grown seed yields beets which 
are superior to those grown from European seed. Moreover, the 
seed produced by Europe is insufficient to meet the increased demands 
of both the European and the American markets. Indeed, Old 
World dealers have recently turned to America in an attempt to pur- 
chase large quantities of American-grown sugar-beet seed for sale in 
Europe. It appears that America must produce her own beet seed be- 
fore the beet-sugar industry can become properly established here. 
It is only natural that in the face of the present shortage the best of 
the European seed should be retained for use there, so that the Amer- 
ican sugar-beet growers are not only sending many hundreds of 
thousands of dollars annually to Europe for seed which should be 
produced at home, but they run grave risks of securing only inferior 
seed which will materially reduce the profits of beet growing. 

A number of problems in beet culture and questions of irrigation 
and rotation are also pressing for solution. Work along these lines 
has been inaugurated and is being pushed with all possible dispatch. 
In order to profit as fully as possible by the knowledge gained by 
Europeans in their long experience with this crop, a representative 
of the department has been sent to visit the beet fields and experi- 
ment stations of Germany, France, and Russia, with a view to 
the adapting of their practices to American conditions. 

SOIL-BACTEEIOLOGT AND WATER-PURIFICATION INVESTIGATIONS. 

The results reported by cooperators using cultures of the nodule- 
• forming bacteria for inoculating legumes indicate the continuation 
of a high percentage of successful inoculation. The description of 
convenient methods for distinguishing between the infection of 
crown-gall upon the roots of legumes and the development of the 
nitrogen-fixing nodules offers some opportunity for controlling the 
dissemination of crown-gall when the inoculation of legumes is at- 
tempted by the use of soil from old fields. 

In the investigations in general soil bacteriology the study of cellu- 
lose destruction has for the present become of the greatest im- 
portance. Many new species of cellulose-dissolving bacteria and other 
fungi have been isolated, and it is believed that these are closely 
correlated with the development of nitrifying and nitrogen-fixing 
bacteria and therefore with the maintenance of soil fertility. 

Through correspondence, various improvements have been sug- 
, gested in water supplies and especially in the case of pollutions from 
odor-producing algae. The most desirable treatment for the eradica- 
tion of these organisms has been determined by the examination of 
samples dipped to the laboratory from the polluted supplies. 
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WORK ON DRUG PLANTS. 

During the year the camphor work has progressed as rapidly as 
the nature of the problem would permit. Since the trees must make 
a growth of several years before the product can be utilized, the 
present task has consisted chiefly in growing trees for planting the 
experimental area and in setting out the stock already developed. 
Owing to the severe frost of the winter striking the newly trans- 
planted stock at a critical time, considerable losses were experienced. 
This rather unusual result has led to a change in the handling of the 
young stock which it is believed will largely decrease the danger 
from this source. Laboratory and factory work has been continued 
with marked improvement in the experimental products. 

The hop work has been directed toward the same objects as here- 
tofore, and the results of statistical study of representative hop areas 
have corroborated the correctness of conclusions previously drawn. 
It seems clear that under current practice too few vines are trained 
to secure the maximum yield. Experimental work on different 
methods of pruning and fertilizing promises to develop important 
results also. The breeding work has gone far enough to show that 
among the large number of hybrid seedlings grown a number of new 
types have appeared which give great promise. A laboratory study 
of certain important hop constituents has shown that varietal or 
geographical characteristics can be detected which should simplify 
somewhat the problem of judging hop values. Further work along 
this line must-be fruitful of most valuable results. 

POISONOUS-PLANT STUDIES. 

The field work of the year has covered tw^o cliief lines of activity : 
(1) Feeding work carried on with suspected plants at the field 
camp near Baldwin, Colo., and (2) visits to the national forests in 
which considerable losses due to poisonous plants were suspected. 
Feeding work has been continued with the species of Delphinium 
(larkspur) available in the vicinity of the feeding station, with 
species of Lupinus (wild lupine), species of Cicuta (water hemlock), 
and others. Several serious sources of trouble were demonstrated 
and means of greatly reducing the losses were worked out for the 
larkspurs. It is hoped this result may be of much value to the stock 
interests, since losses due to larkspur poisoning are very great* and 
are experienced on practically all the cattle ranges in the western 
mountains. 

Eeconnoissance work on several of the national forests reporting 
the severest losses has been done, and in cases of plant poisoning it 
has usually been possible to indicate the source of trouble and often 
to suggest helpful measures. 
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On account of the urgency of the demand from stock regions of 
the West, this work up to the present time has been largely confined 
to that section of the country, but it is hoped to investigate in the 
early future a number of similar problems occurring in the East. 

Laboratory work on the nature of the active principles present in 
ppisonous plants and poisonous-plant products has been carried on 
chiefly at Washington. 

The question of spoiled corn and its relation to pellagra has been 
under investigation, the agricultural side of the problem only being 
considered. Toxic substances have been isolated from cultures of 
organisms occurring on spoiled corn and some new constituents have 
been isolated. 


PLANT PHYSIOLOGICAL INVESTIGATIONS. 

During the year the problem of the storage of sweet potatoes has 
been actively investigated. The difficulty of keeping sweet pota- 
toes has suggested a study of the physiological behavior of this prod- 
uct imder different storage conditions in the hope of finding the 
cause of the weakness and of working out a convenient method of 
handling them for long-time storage. 

A physiological study of certain pathological conditions arising 
in cabbage and spinach in prominent eastern trucking regions has 
been undertaken. The investigation has shown derangement in cer- 
tain enzyme relations, and a method for accurately investigating 
these has been worked out. The curly Ttop of sugar beets has also been 
under study. 

The physiological requirements of plants have been much inves- 
tigated in the past, but certain new considerations have come to 
attention during late years, which have seemed to demand investi- 
gation of certain of these problems viewed from the new standpoints. 
Such a study has been undertaken with very suggestive results. 

The chemical variability of certain important drug plants has been 
under investigation in the hope that uniform active products might 
be developed. A good basis for further work has been obtained, and 
the outlook for success seems good. 

ALKALI AND DROUGHT-RESISTANT PLANT-BREEDING INVESTIGATIONS. 

Investigations during the year have been in large measure di- 
rected toward ascertaining why some varieties of crop plants endure 
drought better than others, since it is evident that the best results 
in variety testing and breeding for drought resistance can only be 
attained when this problem is solved. It is practically certain that 
“root pull” is not an important factor, for extensive experiments 
have led to the conclusion that there is very little difference in the 
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ability of the roots of plants from arid regions, as compared with 
those from humid regions, to extract water from a nearly dry soil. 
Economical use of the moisture available, as evidenced by the pro- 
duction of a maximum crop with a minimum loss of water in trans- 
piration, is believed to afford the best criterion of superior drought 
resistance. An immediately applicable result of these physiological 
investigations is the working out of a method for testing in the field 
the comparative drought resistance of different species and varieties, 
which it is believed can be successfully used, even in wet years, thus 
greatly accelerating the progress of variety-testing and plant-breed- 
ing work. 

As regards the indicator value of natural vegetation, the results 
of preliminary studies in the Intermountain or Great Basin region 
support the conclusion previously reached in the Great Plains area 
that the native growth is the safest guide to follow in selecting new 
land for agricultural purposes. Certain types of vegetation are 
found to characterize land that is suitable for “ dry farming.” Other 
types are a pretty certain indication that the water relations of the 
soil are unfavorable or that there is a dangerous quantity of alkali 
salts, even though the appearance of the surface soil may not indi- 
cate the presence of alkali. 

Several bales of lint of the new Yuma variety of acclimatized 
Egyptian cotton grown in Arizona in 1909 and 1910 were purchased 
by one of the largest American firms which use this type of cotton 
at a considerable premium above the price obtaining at Boston on 
the date of sale for high-grade imported Egyptian cotton. The 
results obtained in spinning this cotton were highly satisfactory to 
the purchaser. This additional assurance of the good quality of the 
fiber, together with the satisfactory yields obtained at several dif- 
ferent localities in the Southwest, justifies the conclusion that this 
Yuma variety is well adapted to the commercial production of cotton 
of the Egyptian type. 

DATE CUETUEE. 

As the date trees of imported varieties now on trial gain in 
maturity, their true characteristics and adaptation to particular con- 
ditions become more apparent. The present year’s results at Mecca 
and Indio have brought into prominence a few varieties favorably 
noticed for several years, but now definitely to be recommended for 
trial on a commercial scale. 

With the fruiting of young trees grown from seed distributed to 
department collaborators a number of new varieties of decided merit 
are appearing, and certain imported sorts are showing an unusual 
proportion of meritorious seedlings. We now have also for the first 
time the opportunity of using poUen from male trees of known 
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parentage, and date breeding along definite lines began with last 
spring’s pollinations. Artificial ripening by a very inexpensive 
method has been carried to a perfection not heretofore attained, and 
the limited output of the Deglet Noor variety so handled commanded 
fancy prices. 

The results secured by the department in date culture have stimu- 
lated considerable activity in date planting and the development of 
the industry bids fair to advance about as rapidly as the slow propa- 
gation by offshoots will permit. 

CONDITIONS AFFECTING CROPS IN ARID REGIONS, 

Serious misconceptions have developed regarding the possibilities 
of crop production in semiarid regions, owing to the lack of definite 
information regarding the prevailing conditions in such regions. 
The large yield reported from time to time in the daily press is that 
of the exceptional crop grown as the result of an unusually heavy 
rainfall or under such peculiar local conditions that it receives more 
than the normal water supply of the region. For this reason the 
department is making measurements at each of its semiarid experi- 
mental farms to determine as nearly as possible the exact conditions 
of temperature, rainfall, and evaporation under which each crop is 
produced. In addition, systematic measurements are made of the 
moisture content of the soil under different methods of cultivation 
and crop rotation, to determine what methods are most efficient in 
getting the rainfall into the soil and making it available for the 
growing crop. In this way we are able to determine the conditions 
imder which each crop is produced and the effect of those conditions 
upon the yield. These measurements will be continued until suffi- 
cient information is obtained regarding conditions in each section 
where dry farming is being attempted. A preliminary report cov- 
ering the results of the first four years’ observations is now in 
preparation. 

TOBACCO INVESTIGATIONS. 

Experiments and demonstrations in improved methods of tobacco 
production have been carried out at local field stations in most of the 
leading tobacco-growing sections, and laboratory studies on the rela- 
tion of the composition to the quality of the leaf have been continued. 

The method which has been devised for applying artificial heat in 
curing cigar tobaccos has been used successfully during the past sea- 
son by several growers in the Connecticut Valley. This system not 
only does away with all injury from pole sweat, but insures better 
and most uniform curing. Experiments with an improved system of 
ventilation for barns in the flue-curing districts have also given 
promising results. 
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In the export and manufacturing districts special attention has been 
given to the problem of securing an adequate supply of humus in the 
tobacco soils, which undoubtedly constitutes the key to improving the 
yield as well as the quality of the crop in nearly all these districts. 
This problem is of the greatest importance to the grower because of 
the fact that most legumes are likely to exert an injurious effect on 
the quality of the tobacco when preceding this crop in rotation. 

An important feature of the tobacco work of the year has been a 
careful study of the effects of enviromnent on the habits of growth of 
the plant and on the quality of the cured product, the principal ob- 
ject of this work being to afford a proper guide to the development 
of improved varieties by systematic breeding. The extensive studies 
relating to the plant-food requirements of the tobacco crop which 
have now been in progress for several years have been continued along 
the same lines. 

IN\mSTIGATIONS IN POMOLOGY. 

The work of identifying fruits has increased to a very large extent 
during the year, identifications being made of fruits from every sec- 
tion of the country. 

A revision of the catalogue of the American Pomological Society 
is now under way. The value of this catalogue to the fruit interests 
of the country can hardly be overrated, since it has for years been 
the standard conservative authority upon the value of varieties for 
the whole coimtry. The forthcoming revision will make the cata- 
logue more comprehensive and exhaustive than ever. 

Investigations looking to the simplification of fruit nomenclature 
have been pushed vigorously, resulting in the accumulation of sev- 
eral thousand card references to the history, origin, distribution, 
synonymy, description, classification, etc., of the cultivated fruits of 
the country. 

The collection of fruit varieties at the Arlington Farm has been 
materially increased during the year. The collection is furnishing 
admirable opportimities for obtaining information at first hand con- 
cerning the relative merit of varieties. 

Special attention has been devoted to the Persian walnut. Effort 
is now being made to introduce foreign varieties, to the end that a 
thorough test may be made of those that give promise of meeting the 
demands for an extension of the area of cultivation. 

FRUIT-MARKETING, TRANSPORTATION, AND STORAGE INVESTIGATIONS. 

Investigations on the marketing, transportation, and storage of 
fruit have consisted mainly of a study of the relation of handling 
methods to decay and deterioration in oranges and pomelos in 
Florida; table grapes, oranges, lemons, and apples in California; 
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and cherries, fresh prunes, and red raspberries in Oregon and Wash- 
ington, The investigation of different methods of precooling table 
grapes, red raspberries, cherries, and fresh prunes in advance of 
shipment is also an important feature of this work. 

The general principles underlying the relation of careful handling 
to the sound shipping and holding qualities of fruits have been found 
to apply to all classes of fruits thus far investigated, including even 
such perishable products as cherries and red raspberries. 

VITIOULTURAL INVESTIGATIONS. 

The experimental vineyards established in different sections of 
California continue to yield important results, especially in deter- 
mining the adaptability of various Vinifera grape varieties to differ- 
ent soil and climatic conditions. 

FRUIT-DISTRICT INVESTIGATIONS. 

The fruit-district work has been extended to cover the regions of 
Oklahoma, Kansas, Nebraska, northern Texas, and portions of New 
Mexico and Colorado. Ten years’ phenological data have been ac- 
cumulated and the results are being tabulated, 

ARLINGTON EXPERIJkDSNTAL FARM. 

The Arlington Farm, which is the department’s field laboratory 
in plant industry, is the largest intensive enterprise of this character 
in America. The farm is equipped with barns, tool sheds, and mod- 
ern implements and is manned with men and teams for conducting 
the field investigations of more than 20 distinct offices and bureaus 
of the department. Besides this equipment there is upon the farm a 
bank of greenhouses consisting of 20 separate rooms or units devoted 
to experimental research work. A modern gravity brine-system cold- 
storage plant with a capacity of 700 barrels has been installed. Two 
types of drying apparatus, one for steam and one for direct currents 
of hot air, have been provided, as well as a plant for sterilizing soil 
and boiling spray mixtures. 

TRUCK-CROP INVESTIGATIONS. 

The development and maintenance of standard commercial va- 
rieties of vegetables particularly adapted to specific purposes is well 
under way with lettuce, cauliflower, cabbage, beets, tomatoes, and 
potatoes. During the last year standard commercial varieties of 
potatoes have been grown in each of the important commercial 
potato-growing regions. This stock has all been grown on the hill- 
selection tuber-unit basis. The work under way in the development 
of new varieties exceeds that of any former undertaking. There 
are in this collection over 25,000 distinct specimens or varieties. 
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The peanut investigations have caused rapid extension of the 
industry. From a beginning of a few hundred acres in 1908 the 
crop this year will require more than 300,000 acres in the Gulf States 
alone, where prior to the time mentioned no commercial industry 
existed. 

GREENHOUSES, GARDENS, AND GROUNDS. 

Two additional greenhouses of a temporary nature were added 
during the year, one being used to care for the citrus-fruit collection 
and another for physical investigations. A number of the worn-out 
asphalt walks in the grounds were replaced and worn portions of the 
macadam roads repaired. In order to avoid any possibility of dan- 
ger from frost should there be a break in the underground heating 
main from the central power plant, two large second-hand boilers 
were installed adjacent to the greenhouses. Much attention was 
given to the lawns adjoining the de]3artment buildings in order to 
maintain them in good condition. A number of additions wera made 
to the ornamental plantings upon the grounds. 

OFFICIAL COTTON GRADES. 

The preparation and distribution of the nine official grades of 
white American cotton, as provided by law, has been an important 
feature of the work of the Office of Plant Technology. These grades 
have been officially adopted as the basis of their operations by nine 
cotton exchanges, while the New England Cotton Buyers’ Associa- 
tion and the Arkwright Club have agreed to make them the basis 
of all their purchases. 

A meeting of the Southern Cotton Buyers’ Association was held 
in Memphis, Tenn., at which it was unanimously agreed that the 
official grades would be made the basis of all quotations to these 
New England organizations. The representatives of several ex- 
changes which have not formally adopted the official grades partici- 
pated in this action. 

The official grades have now been on sale for a little more than one 
year, and the number of orders received in the last half of this period 
is one-third greater than in the jSh'st half. Because of the increased 
demand and the perfection of facilities for the preparation of the 
grades, it has been found practicable to reduce the price of a full 
set to $30. 

The work of placing 50 sets of these grades in vacuum storage for 
use as working duplicates in future years is being actively prose- 
cuted. It is believed that by this means it will be possible to preserve 
indeiSnitely the exact standard which was originally adopted. This 
has never before been accomplished, and the inability to preserve 
the integrity of the standard adopted has been one of the principal 
20139®-~ybe: 1911 5 
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causes of the failure of the attempts heretofore made by the various 
branches of the cotton industry to agree upon a uniform standard 
of classification. 

With a view to encouraging improved methods in the ginning and 
handling of cotton, experimental and demonstration work on a com- 
mercial scale has been undertaken. It is hoped that these experi- 
ments will give an accurate measure of the increased value which 
can be given to the cotton crop by a more careful regulation of the 
speed of the ordinary cotton gin, by better bagging, the protection 
of cotton from exposure to weather, and by securing greater uni- 
formity within the bale. The effects of storing seed cotton under 
different conditions and for different periods are also being investi- 
gated. 

The improved method of measuring the length of cotton fiber 
which has been developed has justified all that has been hoped for 
it. The method has been demonstrated before important gatherings 
of prominent members of the cotton industry, and has been received 
with great interest and pronounced approval. 

PAPER-PLANT INVESTIGATIONS. 

During the year a total of about 3 tons of paper has been made 
from cornstalks, broom-corn stalks, nonsaccharine sorghum stalks, 
rice straw, properly retted and overretted hemp stalks, sorghum 
bagasse, canes from southern canebrakes, “ rice-root ” grass tops, 
and fish-pole bamboo. Good qualities of book paper resulted in prac- 
tically all cases, and several of the materials have proved sufficiently 
promising as to yield of pulp and quality of paper to warrant more 
detailed investigation. 

The results with cornstalks have been more encouraging, as higher 
yields of pulp in proportion to raw material have been secured. 
Special attention has been paid to securing food-extract by-products 
that may be used in feeding cattle. Several hundred gallons of 
cornstalk extract evaporated to the consistency of molasses have 
been produced, and preliminary feeding tests have been carried on 
with dairy cattle and hogs. From these it appears that the extract 
may have considerable nutritive value. The value of this by-product 
and the cost of securing it will probably determine whether or not 
cornstalks can become an important paper-making material in the 
near future. 

FIBER CONGRESS IN JAVA. 

In response to a request from the Netherlands Government, the 
botanist in charge of fiber-plant investigations was sent as a delegate 
to represent this Government at the International Fiber Congress 
and Exhibition at Surabaya, Java, held in July, 1911. The Fiber 
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Congress itself was the first international gathering that has been 
held for the general discussion of the production of plant fibers. The 
subjects were ably discussed by men who for the most part are actually 
engaged in operating fiber plantations and who therefore have an 
intimate knowledge of the many problems met with in the industry 
and also the ma,ny practical ways in which these problems are solved. 

GRAIN STANDARDIZATION. 

The results of the grain-standardization investigations pertaining 
to the methods of harvesting, handling, transporting, storing, and 
grading grain have been of unusual interest and value during the 
year. In this work special attention has been given to the methods 
of handling grain on the farm, in elevators and warehouses, and by 
transportation companies, including a study of the changes which 
take place in grain while in storage or during transit in cars or 
steamships, together with a study of the relative value of the factors 
taken into consideration by grain dealers and the manufacturers of 
grain products in fixing values and grades of commercial grain. 
These investigations have likewise included some preliminary work 
in the rice fields of Louisiana and Texas on the methods of handling 
and grading rough rice, with a view of reducing the immense losses 
now experienced in handling this important crop. 

Continued investigations during the year have fully confirmed the 
conclusions originally drawn that moisture is the most dangerous 
factor in the handling of commercial grain. Extensive experiments 
made to determine the natural shrinkage of grain when handled in 
elevators or warehouses or while in transit in cars have shown losses 
in weight due to the evaporation of moisture ranging from one-tenth 
of 1 per cent to more than 7 per cent. 

. Detailed tests of more than 10,000 representative samples have 
shown that a very high percentage of the 1911 crop of corn contained 
more than 20 per cent of water at the time of marketing, thus em- 
phasizing the urgent need of better methods of handling grain on the 
farm and of growing types of com that will mature sufficiently early 
to permit the grain to be marketed in a dry, sound, and more satis- 
factory condition. The degree of deterioration in com alone, due 
primarily to excessive* moisture, results in a loss equivalent to more 
than a million dollars annually, much of the corn handled commer- 
cially becoming musty, sour, hot, and badly damaged. 

During the latter part of the year an informal invitation was 
extended to grain exporters and representatives of railroad and 
steamship companies interested in the handling of export grain to 
participate in an informal conference at the department for the 
purpose of discussing the residts of special observations on seven 
cargoes of export corn aggregating more than one and one-half mil- 
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lion bushels. This invitation met with a most cordial response, and 
the 29 delegates present took an active part in discussing the results 
of these investigations, with a view of improving the quality and 
conditions of American export grain. 

SEED-TESTING LABORATORIES. 

On account of the provision for seed testing made by State laws 
in North Carolina and Nebraska, cooperation with these States has 
been discontinued, and two new laboratories are being opened in 
connection with the agricultural experiment stations in California 
and Louisiana, the laboratories in Missouri, Oregon, and Indiana 
being continued. 

Hairy-vetch seed, which has this year for the first time been col- 
lected for examination for adulterants, was frequently found to 
contain seed of cultivated varieties of spring vetch, the latter gen- 
erally being useless for fall sowing on account of winterkilliag. An 
examination of the hairy-vetch seed-growing section of northern 
Germany and northwestern Russia shows that on account of the 
difference in time of ripening it is impossible to harvest seed of cul- 
tivated forms of spring vetch and hairy vetch together, the former 
being used as an adulterant. The Vida villosa seed originating in 
the Baltic Provinces occurs as a volunteer in winter rye and is sepa- 
rated as cleanings from the rye. 

PROGRESS IN CORN INVESTIGATIONS. 

Requests for information concerning the corn crop, received by 
the department, were much greater in number and variety than dur- 
ing any previous year. In cooperation with interested farmers in 
many of the principal corn-growing States work is in progress 
which has as its object the development of higher yielding strains 
of corn. In connection with this work demonstrations are made 
of methods of breeding, methods of seed selection and preservation, 
methods of planting and cultivating, as well as tests of soil prepara- 
tion and tests of cover crops. This cooperative work with indi- 
vidual farmers* has resulted in the development of a number of 
higher yielding strains of corn and in stimulating throughout the 
localities an interest in better methods and higher acre yields. In 
a number of instances this work has resulted in a very noticeable 
increase in the production of corn per acre throughout the com- 
munity. 

There is perhaps no other crop capable of giving so profitable a 
return from both investigation and demonstration work. The past 
season’s work shows more plainly how very responsive this crop is 
to judicious treatment and how very little we have systematically 
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studied its requirements. When the conclusiye demonstrations con- 
ducted during the year in a few localities are conducted in many 
localities, a sufficient percentage of corn growers will profit by the 
demonstrations to cause a general improvement in the acre yield of 
corn. 

CEREAL IMPROVEMENT. 

Adaptation and breeding work with all the cereals has been con- 
tinued during the year with special emphasis on the production of 
hardier and more drought-resistant varieties and strains. The supe- 
riority of many of the drought-resistant cereals was markedly shown 
in localities where drought was severe. The Tui'key and Kharkof 
varieties of winter wheats did especially well, while Swedish Select 
oats and Ghirka spring wheat showed much superiority over less re- 
sistant varieties. The total production of the Kharkof wheat in the 
United States must be at least 40,000,000 bushels. Durum wheat con- 
tinued to be the leading grain crop in the dry wheat-producing sec- 
tions of the West and Northwest, where winter varieties are not yet 
dependable. The use of durum wheat flour is steadily increasing, 
and this product can now be purchased in a number of eastern cities. 
The season’s work has furnished some good results with proso mil- 
lets, particularly under irrigation, but also under dry-land condi- 
tions. Emmer, because of its better adaptation, still gives evidence of 
being a valuable crop in localities a little too dry for other stock food, 
such as oats and barley. 

For the work in dry-land grain investigations two new experi- 
ment farms have been added, one at Burns, Oreg., and one at Aber- 
deen, Idaho. These farms will be managed in cooperation with the 
experiment stations of these States. During the year, for the first 
time, experiments with grains under irrigation have been under- 
taken. These experiments are conducted at points where it is possible 
to compare the results obtained with similar varieties under dry- 
farming conditions. 

The grain sorghums are proving increasingly important as stock 
foods for dry-land areas. The dwarf and early varieties, such as 
Dwarf milo, Dwarf BlackhuU kafir, Sudan durra, and the kowliangs 
which have been bred and distributed by this department are giving 
surer yields under conditions of greater drought than were formerly 
possible. They also permit the extension of these grains into more 
northern States, as South Dakota, Idaho, and Oregon. 

In rice investigations in the South special attention has been given 
to solving the problem of controlling red rice by proper rotations 
and cultivation. In California experiments with rice were conducted 
at nine different points, and the results already obtained indicate 
that commercial rice production may be possible on large areas in 
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the Sacramento Valley and on smaller areas in the San Joaquin 
Valley. Preliminary irrigation experiments with rice show the prob- 
ability of obtaining more profitable yields of this crop with much 
less irrigation water than is commonly used. Promising results have 
also been obtained in the investigation of growing rice without irri- 
gation on the prairies of Florida. Experiments with Arlington 
Awnless winter barley have progressed with considerable success. 
Seed of this hybrid has been sent to all the experiment stations in 
the South and West where winter barley would likely be adapted, 
and in many cases excellent success has been reported. Owing to its 
high stooling qualities this variety gives promise of becoming very 
productive. 

DRY-LAND AGRICULTURE INVESTIGATIONS. 

Another year of severe drought throughout a considerable portion 
of the Great Plains region has shown the value of the investigations 
in crop rotations and cultivation methods in this area. These investi- 
gations have shown that, while much may be accomplished in the way 
of moisture conservation by proper methods of cultivation, none of 
the much-advertised methods and “systems” which have been so 
vigorously exploited through the public press can insure crops 
against droughts as severe as those experienced at some of the stations 
during the last two seasons. At those stations where the drought was 
less severe some remarkable differences in yields were obtained 
where proper methods of cultivation and crop sequence were followed. 
The results of the past season’s investigations strongly confirm the 
tentative cJbnoIusions published in Bulletin No. 187 of the Bureau of 
Plant Industry. They also disclose several new problems which de- 
mand solution and which will be attacked during the coming season. 

The Mgh appreciation of this line of work by those interested in 
the agricultural development of the Great Plains was evidenced by 
the substantial increase in the appropriations made by the last Con- 
gress for its development and extension. The Comptroller of the 
Treasury has ruled, however, that, owing to a slight defect in the last 
appropriation act, the funds appropriated “ for the investigation and 
improvement of methods of crop production under semiarid or dry- 
land conditions ” can not be used for the erection of buildings neces- 
sary for carrying on these investigations at the field stations. It is 
hoped that the next Congress will remedy this defect early in its 
session, in order that the current appropriations may be used for this 
purpose. If this is done, active operations will be begim at several 
new ^a^ons early in the coming spring. These stations are located 
in hall Elver County, S. Dak.; near Tucumcari, N, Mex.; and in the 
southern portion of the Panhandle of Texas. It is absolutely essen- 
tial to the development of this important line of investigations that 
smtable buildings be erected, and unless the funds already appropri- 
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ated are made available for this purpose the contemplated extension 
can not be made until July 1, 1912, thus causing the loss of an entire 
season’s work at these new stations. Such a delay at this time would 
be very unfortunate, as these stations are in localities where the 
drought has been very severe for the last two seasons and the settlers 
are therefore in urgent need of all the assistance that can be given 
them by this department. 

W03BtK OF THE FIELD STATIONS AT THE RECLAMATION PROJECTS. 

The opening of the reclamation projects to settlement has disclosed 
many problems of a local character which must be solved before these 
projects can be brought to their highest' state of productiveness. In 
order to assist in the development of this region, the department has 
established experimental farms upon the following projects: Yuma 
(Arizona, California), Truckee-Carson (Uevada), Umatilla (Ore- 
gon), Huntley (Montana), North Platte (Nebraska), Williston 
(North Dakota), and Belief ourche (South Dakota). Experiments 
to determine the tillage methods and crop rotations best adapted to 
the conditions constitute an important part of the work at these sta- 
tions. Special attention also is given to the utilization of native 
forage and fruit plants and to the testing of special crops that seem 
peculiarly fitted to the different conditions. 

Irrigated regions present problems in plant nutrition and crop 
production that are not met elsewhere. A marked diminution in 
yield after cultivation for a few years is by no means an uncommon 
experience in irrigated regions. These troubles are often the result 
of the translocation of the large amount of soluble material that is 
usually present in irrigated lands, but there appear to be other causes 
not well understood which give rise to a condition of malnutrition 
in the growing crop. Particularly is this to be seen in the case of 
irrigated orchards. It is highly desirable to undertake at once a 
comprehensive investigation of the conditions giving rise to malnu- 
trition of crop plants in irrigated regions if we wish to maintain our 
irrigated lands in a high state of productiveness. 

Some serious pathological problems have also developed on some 
of the projects, notably a disease of the potato which has proved 
very disastrous on the North Platte (Nebraska) project. These prob- 
lems are undoubtely closely associated with the time and manner of 
applying irrigation water and also with the quantity of water ap- 
plied. The previous crop grown upon the land seems also to be an 
important factor in causing these diseases to develop. These various 
problems and their interrelation are to be carefully studied through 
cooperation among the several offices of the Bureau of Plant Industry 
having charge of the respective lines of investigation. 
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FOEAGE-CROP INVESTIGATIONS. 

Notwithstanding the fact that rapid and material improvement 
has been made in agronomic methods and in practically every phase 
of farming, almost no advancement has been made in the manage- 
ment of farm pastures. This is apparently due to the lack of a full 
appreciation of their value, for it is a fact that pastures wiU stand 
neglect to a greater extent than any other portion of the farm and that 
the results of care and treatment are not so readily noticeable as in the 
case of cultivated crops. The careful investigations that have been 
under way for the last four years are now beginning to point to 
methods of management that will very materially increase the in- 
come from pastures that are now unprofitable. The optimum rate of 
grazing pastures seems to be one of the most important factors in 
connection with their management. In carefully conducted tests 
very light grazing as well as very heavy grazing has proved in- 
jurious. The value of alternate grazing and surface cultivation has 
been measured under carefully controlled conditions, and data have 
been accumulated to form a basis for reliable recommendations. 

A new forage crop to become popular in any section must possess 
points of superiority over forage crops that are already well estab- 
lished. This season two new grasses, Ehodes grass and Sudan 
grass, have proved to be so superior to other grasses for the same 
conditions that they are being accepted at once in sections where 
they have been tested. 

The ability of Ehodes grass to produce heavy yields of palatable 
and nutritious hay in Florida and other parts of the Gulf coast 
region, where a good hay grass is a valuable desideratum, makes 
this grass one of the most promising of recently introduced plants. 

Sudan grass, introduced from Africa, is another example of a 
new forage crojp that has become popidar almost in one season. 
This grass apparently possesses all the valuable characteristics of 
the weU-known Johnson grass without being at aU troublesome as 
a weed on cultivated land. Sudan grass is an extremely pro mising 
grass not only for the South, where Johnson grass is now being 
grown, but also for sections farther north as an annual crop to 
replace millet. It is a very drought-resistant species and gives 
heavy yields of good hay, 

A new variety of velvet bean promises to become a valuable crop 
for forage and soil improvement in sections that are considerably 
north of those now producing the Florida velvet bean. While fur- 
ther tests of this variety are necessary to determine its value and 
northern limit, the present indications are that it will become a 
very popular and profitable crop as far north as southern ArkansaH . 
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INVESTIGATIONS IN FARM MANAGEMENT. 

This important work will be grouped under four principal heads : 
(1) Studies of farm practice; (2) cost accounting and farm records; 
(3) farm equipment; and (4) farm problems, or extension work. 
In the studies of farm practice, much additional information has 
been secured concerning the relation of farm practice to crop yield, 
the relation of -methods of tillage to crop yield and to soil and labor 
conditions, and the relation of cropping systems and methods of 
tillage to weed control. Particular attention has been given to the 
relation of crops to the general distribution of labor on the farm. 
An important phase of the work of farm management has to do with 
the problems of the farmer or the application of all the data secured 
to the individual farm. From most of these farms similar records 
were secured last year. These records show the cost of every kind 
of farm operation under widely varying conditions of management. 
They also show the dates at which all work is done and the number 
of men and horses required to perform each operation economically, 
and hence they are of great value in formulating working plans for 
farms. A careful study has been made of the capital invested, the 
elements of cost, and the sources and amount of income on all farms 
in several representative townships in three Middle Western States. 
These studies give important information on the types of farming 
best adapted to that section, the relation of successful management 
to the training and education of the farmer, the average percentage 
of profit on the investment, the relation of profit to the seasonal 
distribution of labor, and many other important problems connected 
with the organization and conduct of the business of the farm. 

Studies of the character and cost of all phases of farm equipment 
and the distribution of capital among the elements of equipment, 
such as land, buildings, fences, live stock, and implements and ma- 
chinery, have been conducted on a large number of farms in several 
widely separated localities. In connection with the. studies of cost 
accounting and farm records, investigations have been made of all 
the operations on a large number of farms. The reorganization and 
redirection of agriculture in the various sections of the country is 
a task calling not only for broad knowledge of the sciences which 
are fimdamental in agriculture, but also for an intimate knowledge 
both of farm practice and of the problems confronting the farmer 
in any given section. Changes in farm practice in many localities 
are imperative for the good of the farmer as well as for the general 
welfare. In many places the practice of unwise methods has resulted 
in marked decrease in the yielding power of the soil. In nearly aU 
of the older States there is a noticeable decrease in rural population. 
The growth of urban population and the development of transpor- 
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tation facilities have made important changes in the demand, and 
hence in prices, of farm products, rendering changes in types of 
farming desirable and necessary. The problem of tenant farming 
is pressing for solution. As the older men retire, the young men 
having largely entered other callings, it becomes necessary to rent 
the farm. The tenant is usually without the capital necessary to 
equip for live-stock farming; he therefore exploits the farm and 
then moves on to exploit another. This problem must receive atten- 
tion. Systems of tenant farming must be evolved that will give 
consideration to the future productiveness of the soil. 

The necessity for important modifications in farm practice and 
the reorganization of the agriculture of many sections is becoming 
generally recognized and public interest is being awakened. This 
is one of the most important phases of the work of this department. 
An organization has been formed and men have been trained to lead 
in this work. We are now ready to extend this work. In doing 
this we propose to cooperate as closely as possible with all those 
agencies in the several States which are interested in work of this 
character. 

farmers’ cooperative DEM03SrSTRATI03Sr WORK. 

The farmers’ cooperative demonstration work has been developed 
into a system for carrying information to the farmer on his own 
farm. It has as two of its strongest points the carrying on of dem- 
onstrations in the production of standard crops under the best- 
known methods on the land of the farmer being instructed and the 
securing of such active cooperation in the demonstration on the part 
of the farmer as to bring about the adoption of the method advo- 
cated. After seven years of experience and development it has grown 
into a great and successful institution. Not only has it been success- 
ful in showing the southern cotton farmer how to meet the ravages 
of the cotton boll weevil, but it has spread abroad through southern 
agriculture lessons of great value, and rapid strides are being made 
in that section in diversified farming, the keeping of live stock, and 
the building up of soil fertility. From the great extent of this work 
and the years of experience the department has had with it, it may 
safely be said at this time that when intelligently directed this 
method of disseminating agricultural knowledge proves successful 
and secures the allegiance of the educated and progressive farmer as 
well as the poorer classes and negro tenants. 

One important branch of this work has been the boys’ com club 
movement. This has attracted much attention, and has served as a 
means of stimulating general interest in better agriculture in the 
South and better knowledge of its great agricultural resources. 
Corn clubs were organized in other States for some years before they 
were started by this movement in the South, but nowhere have they 
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been organized more systematically or successfully. The numbers 
have increased from a small beginning four years ago until the present 
enrollment is practically 6O5OOO. Prizes are awarded for excellence 
in growing corn on one acre to be contested for by boys organized 
into clubs in cooperation with the public-school system of States 
and counties. The prizes are contributed either in money or useful 
things by merchants, commercial organizations, public-spirited indi- 
viduals, and others. One of the strong features has been the method 
of awarding prizes, the prizes not being given %o the boy who raises 
the most corn on his acre, but the practical and educational value of 
the lesson is kept in mind, and in making up the award emphasis is 
given to best yield, minimum cost of production, quality of com 
produced, and best written report of the undertaking. The prize 
winner in each State as a rule has part of his reward in a prize trip 
to Washington, where the boys gathered from the several States 
receive much attention and have opportunity to see and study 
the interesting things in the Capital City. These clubs are helpful 
in attracting the attention of the young men to the advantages of 
farming as an occupation, in waking up the older farmer to the ad- 
vantages of better methods of production, and in assisting the public- 
school system in vitalizing rural education. In the States of Iforth 
Carolina, South Carolina, Georgia, Alabama, Mississippi, Louisiana, 
and Arkansas this boys’ com club work has been carried on by the 
Farmers’ Cooperative Demonstration Work in direct cooperation 
with the agricultural colleges of each of those States. 

As the home is the all-important feature of farm life and is closely 
associated with its economy, it has been thought wise to help the 
girls as well as the boys. The problem of the production of home 
supplies is close to the home. With the great possibilities the South 
has for the production of vegetables and fruits and with the modern 
conveniences accessible for canning and preserving them, it is possible 
to have provisions of the best kind the year round. This and the 
keeping of poultry go far toward relieving the wrong side of the 
family ledger. Girls’ canning and poultry clubs have been organized 
by the department in cooperation with colleges of agriculture and 
other institutions in the South, the object being to instruct the girls 
in the best methods of raising the ordinary garden vegetables, can- 
ning the same for winter use, and the care and keeping of poultry. 
This work is financed by the General Education Board of New York, 
with the hearty financial cooperation of the agricultural colleges of 
the South, and to it, through the demonstration work, the department 
is lending its guiding assistance; This work has only just begun. 
Prizes are offered in the same way as in the corn clubs, and the girls 
and farm women of the South are showing great interest in this 
branch of the work. 
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PROGRESS IN PLANT INTRODUCTION. 

The striking fact that the vast majority of valuable varieties of 
our cultivated crop plants have originated by chance and been dis- 
covered by private indi^dduals seems to warrant the encouragement 
throughout the country of private testing gardens as well as official 
ones, in which newly introduced plants can be grown and closely 
watched by intelligent and interested people. It is not deemed expe- 
dient as a policy to support these testing gardens with Federal funds, 
but to supply the plant material which is propagated in extensive 
propagating gardens, and in this way encourage the building up of 
permanent collections and arboreta which shall be supported by 
State appropriations or private endowments. 

In order to encourage those thoroughly interested in the testing 
of new plants and their use in the creation of new varieties, plant in- 
troducers are sent out to visit the various gardens and bona fide pri- 
vate experimenters. They arrange for the placing of the valuable 
plants, interpret the results, suggest new and promising fields of 
investigation, and report on the demands for foreign plants with 
which to work. 

In addition to the State experiment stations, permanent places for 
the testing of long-lived perennial plants have been found in city 
parks, the grounds around many public institutions, and the farms 
connected with the Indian reservations. By this method a wider 
circle of experts and amateurs is being reached than would be possi- 
ble by the building up of a few large collections, in that it brings to 
their own gardens new plants upon which they can experiment and 
which they can breed with our native species. 

An agricultural explorer has during the year explored the cold dry 
regions of Chinese Turkestan and crossed the Tien Shan Range into 
Siberia and obtained wild apples, pears, bush cherries, and other 
fruits and forage plants which can not fail to be of value to the 
breeders of hardy plants in the Northwest. 

CONGRESSIONAL SEED DISTRIBUTION. 

Seeds and plants were distributed upon congressional order as in 
former years. Between six and seven hundred tons of vegetable and 
flower seeds, put up in approximately 60,000,000 packets, were dis- 
tributed the past season. Of this quantity about 10 per cent was 
flower seed and 90 per cent vegetable seed. Approximately one-third 
of the total quantity was procured from surplus stocks, and the 
remainder was grown under contract for the department during the 
current season. In every case seed was secured on competitive bids, 
and no seed was accepted for distribution unless it was found after 
repeated tests to be of satisfactory purity and vitality. Every lot 
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of seed is tested for germination two or more times before and after 
shipment, and a sample of each lot is grown on the trial grounds 
of the department under the direct supervision of expert horticul- 
turists to determine its trueness to type. Many thousand pounds of 
vegetable and flower seeds which do not meet the requirements of 
the department are rejected every year and returned to the seedsmen 
by whom they were shipped. Where seeds are contracted to be grown 
for the department the fields are inspected at the proper season by 
specialists, who see that the plants are uniformly true to type and 
that a proper system of roguing out variations and mixtures is fol- 
lowed. This system has resulted in steady improvement in the 
quality of seeds distributed by the department, as shown by the 
results obtained on the trial grounds and by hundreds of reports 
from all sections of the country. 

The work of packeting, assembling, and mailing the vegetable 
and flower seeds was done under contract at a cost of $1.10^ per 
thousand packets, which included delivery of the packeted seed in 
mail sacks direct to the Union Station. A new contract has been 
entered into for putting up and mailing the seeds for the coming 
distribution at a saving over the former contract of 1 cent per thou- 
sand packets. 

Approximately 12,000 pecks of four improved varieties of Upland 
cotton developed by the department were distributed in the cotton- 
growing States last season. The continued distribution of these 
improved cottons, with the accompanying circulars which contain 
detailed instructions for the home selection and improvement of 
seed, has resulted in widespread interest in seed selection in the 
South. 

The propagation of Dutch bulbs in the Puget Sound region in 
connection with the congressional distribution is progressing favor- 
ably. Trial sets of narcissus and tulip bulbs propagated near Bell- 
ingham, Wash., were planted at Washington, D. C., with sets of 
bulbs of the same varieties imported from Holland, and the Bell- 
ingham bulbs produced better blossoms 10 days earlier than the im- 
ported bulbs. The early blooming period of American-grown bulbs 
is of importance to all professional florists, because of the saving in 
time and fuel where bulbs are forced for market. 

BUREAU OF CHEMISTRY. 

FIELD WORK ANU SdENTIEIC STUDIES ON HANDLING POUIiTEY AND EGGS. 

The Food Eesearch Laboratory has for another year pursued its 
policy of working out in the laboratory the fundamental scientific facts 
pertaining to the handling of poultry and eggs and of applying these 
facts to industrial problems by practical work in the field with all 
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the branches of the industry. No problem of gathering, killing, 
chilling, shipping, holding, etc., is without meaning in this investi- 
gation, and all the work done has been of value to the consumer and 
to the industry in the betterment of the product and in securing more 
stable financial returns. Throughout the industry there is not only 
the spirit of cooperation, but an effort to push the inquiries and ob- 
tain information as rapidly as possible because of the growing ap- 
preciation of the value and the necessity for work on the betterment 
and conservation of perishable foodstuffs. The specific problems 
attacked this year have included a comparison of the effects of “ dry 
packing ” with water chilling and “ ice packing,” extensive field and 
shipping experiments having been made from plants in Atchison, 
Kans., and in Nashville, Tenn., to New York, with careful inspection 
and laboratory examination from the killing until marketing is com- 
pleted. The results obtained are of the utmost practical value, and in 
the course of the work a mass of scientific data on the composition of 
fresh chicken flesh and the bacterial and chemical changes in same 
due to temperature have been obtained. The same data under condi- 
tions of routine marketing have been determined. Other problems of 
handling have included methods of killing and a comparison of the 
rate of decomposition of drawn and undrawn poultry, based on ex- 
perimental work and bacteriological and chemical examinations, while 
some of the transportation and storage features of the problem have 
been discussed. 

The practical results of the scientific work and the industrial ap- 
plication of the same are given to the industry as promptly as the 
facts become a certainty. Publication of the details of all the work 
is made according to the class of readers to which it especially 
applies. But the essential facts, which will help at once to get better 
poultry to market, are given to individuals or organizations or in 
answer to inquiries whenever they can be helpful, since this work is 
essentially for immediate betterment all along the line. 

A demonstration of killing, picking, chilling, packing, and ship- 
ping poultry and also of the details of candling and handling eggs 
was given at the present field laboratory, which is in a packing house 
at Nashville, Tenn. The interest manifested by the shippers, their 
keen appreciation of what the work meant to them, and especially 
of its value in the development of the poultry and egg industry in 
Tennessee and Kentucky, was extremely encouraging. This demon- 
stration was followed by an illustrated talk in New York, that the 
receivers might know of practices prevailing in the producing sec- 
tions and have a more definite knowledge of the reasons for the con- 
dition of their poultry receipts. As a practical supplement to this 
talk a ^ipment of poultry killed 1,000 miles from New York, dressed 
in various ways and shipped under refrigeration, was exhibited in 
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one of the chill rooms of a refrigerated warehouse, the birds showing, 
even to a casual observer, the difference in condition due to different 
modes of handling. 

The studies of the handling of eggs and the preparation of the 
frozen and desiccated products are proceeding along lines similar 
to those followed in the poultry investigation, but as yet they are in 
an incipient stage. The frozen-egg investigation has met with the 
hearty support and cooperation of the progressive men of the in- 
dustr3^ Everyone familiar with weather conditions and egg handling 
as at present conducted in the Central West knows that the waste 
of this most valuable foodstuff is appalling. It is imperative, in the 
face of the growing shortage of our food supply, that this waste 
be lowered by every means possible. Many eggs wholesome when 
received by the shipper are rotten after the long railroad haul to the 
center of consumption. Such eggs should have been wholesomely con- 
served for food, and, on the other hand, eggs which have deteriorated 
below the food line must not be packed for food purposes by the 
careless, incompetent, or greedy packer. This, like the general poul- 
try and egg handling problem, is a problem of, first, scientific in- 
vestigation, and, second, practical education and application of 
scientific principles. The present efforts are “ breaking prairie ” in 
the broad expanse of work to be done on the betterment and con- 
servation of perishable animal products. So far the results have 
amply upheld the methods used. The plans for future work are com- 
prehensive, and because of a growing imderstanding of the problems 
to be met and the methods available the results to come should be 
increasingly valuable, both economically and from the standpoint of 
public health. 

FRUIT PRODUCTS. 

Economic studies on the utilization of surplus fruit juices and the 
yields obtained by preparing the juices of various fruits in different 
ways have been made in collaboration with tlie Bureau of Plant 
Industry on a scale rendering the results commercially practicable. 
Special points considered were the effect of sterilization on the flavor 
of citrus fruits, the preparation of dried sugared pineapples on a 
large scale, and a laboratory investigation of the ripening of per- 
simmons without softening, which is to be extended to field work, 
since the results indicate that instructions for commercial processing 
may be given which will greatly increase the market for this fruit. 
The studies on fruit respiration have included this year the effect of 
temperature on vital processes, the results being of economic value 
in their bearing on the storage and transportation of fruit. 

The manufacture of citric acid, oils, etc., from waste citrus fruits 
has been made the subject of a laboratory investigation, mechanical 
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devices for lessening the cost of production have been planned, and 
the results will now be tested by experiments on a commercial scale. 

In the Enological Laboratory economic studies in the utilization of 
waste apples and grapes and the improvement of the by-products of 
these crops are made. To this end the composition of American 
grapes and apples in the different fruit districts of the country is 
determined, and a critical study is made of commercial samples in 
comparison with pure products of Imown history. The study of 
yeasts and the preparation of pure cultures for practical use in 
producing high-grade ciders, etc., is an important item in improving 
quality. These yeasts were distributed to 13 of the chief fruit-grow- 
ing States during the year for experimental use by persons interested 
in the production of fruit by-products. A permanent laboratory 
at Charlottesville, Va., and a field laboratory at Sandusky, Ohio, 
make it' possible to perform this work in a practical as well as a 
scientific manner, insuring results of value to the growers and manu- 
facturers. 


INSECTICmES AND FDNGICmES. 

The investigations to discover new insecticides and improve those 
in use so that their efficiency may be increased and the injury to 
trees and fruits diminished may well be included among the im- 
portant economic chemical investigations, inasmuch as the saving 
to the farmer, both in initial expense and in protection of the crop, 
is enormous. Exhaustive investigations along this line have had 
to do with the solubility of Paris green and lead arsenate in water, 
involving 3,500 arsenic determinations; the problem of fumigation 
with hydrocyanic acid gas, the results of the study, which are of 
considerable economic importance, being already published as Part 
III of Bureau of Entomology Bulletin 90 ; and the accumulation of 
toxic compounds in the soil as the result of using poisonous ele- 
ments, especially copper and arsenic, in sprays. A new phase of 
this work, which should result in marked improvement of the com- 
mercial insecticides and fungicides fotmd on the market, is the 
chemical and microscopic examination of these materials under the 
insecticide act, which went into effect on January 1, 1911, and nimH 
to prevent the misbranding and adulteration of Uiese commodities. 
In connection with this work about 418 samples were examined, 
involving sonm 2,800 determinations, the greater part of these being 
made at the request of the Bureau of Entomology. The improve- 
ment and discovery of suitable methods of analysis for the perform- 
ance of this work is of fundamental importance, and much time is 
devoted to researches of this kmd, about 600 determinations having 
been made to this end during the year. 
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CONSERVATION OF TURPENTINE, ROSIN, ETC. 

The work which has been in progress for several years on wood 
turpentine and other products obtained in the distillation of wood 
has been so far advanced that its publication is deemed advisable. 
This work shows how the number and value of the products ob- 
tained in the distillation of wood can be increased, how the quality 
of the products may be improved, and the cost of the products de- 
creased. Properly refined wood turpentine has been found to be a 
suitable paint and varnish thinner for all but the highest grade 
varnishes, and it may safely be used by the workman in well- ven- 
tilated places. 

The work on the misgrading of rosin has developed the fact that 
such misgrading is largely due to the practice of cutting the samples 
on which the rosin is graded too large, and also to the fact that the 
standard type samples with which the rosin to be graded is com- 
pared rapidly bleach out and become lighter in color imder the 
severe climatic conditions existing in the South. The indications 
are that in the neighborhood of 400,000 barrels of rosin are annually 
misgraded from the above-mentioned causes, and the loss occasioned 
by such misgrading is chiefly at the expense of the rosin producer. 
In order to prevent this as far as possible, a simple device has been 
prepared with which the producer of rosin can himself accurately 
grade his product and in this way check the subsequent official 
grading. 

EXAMINATION OF CONTRACT SUPPLIES. 

The testing of deliveries to the various Government departments 
of paper, textiles, leather, turpentine, rosin, and other materials has 
steadily increased, thus showing a gratifying appreciation of the 
help which the Bureau of Chemistry can render the other depart- 
ments. Frequent calls for advice in the purchase of the above-men- 
tioned materials and for service on inspection committees are re- 
ceived, and the assistance which has been rendered in the preparation 
of specifications and in the testing of supplies has saved thousands 
of dollars annuallj^ to the Government. These specific materials are 
examined in the Leather and Paper Laboratory, all other contract 
supplies being examined in the Contracts Laboratory, devoted exclu- 
sively to such work. *A total of 2,309 samples were examined in the 
Contracts Laboratory last year. Of these over 1,300 were colors, 
paints, fats, and oils, principally for the Bureau of Engraving and 
Printing; 801 samples were examined for the Department of Agri- 
culture; 1,217 for the General Supply Committee; and 310 for the 
Isthmian Canal Commission. 

20139°— YBK 1911 6 
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INSPECTION OF FOODS AND DRUGS. 

The inspection force of the Bureau of Chemistry collected 9,500 
official samples of foods and drugs during the fiscal year, and 2,000 
additional samples for use in scientific investigations relating to the 
enforcement of the food law, providing data on which 312 seizures 
were based. Each of these samples was referred to the appropriate 
laboratory at Washington or to one of the 21 branch inspection labo- 
ratories, the reports from the latter points showing that 3,280 inter- 
state samples were found to be legal and 3,113 misbranded or adul- 
terated, while 503 check analyses were made to insure that correct 
results were obtained before recommending action on the samples. 
In connection with this work 5,370 hearings were held, less than half 
being by correspondence. There were 96,129 floor inspections made 
of imported products, of which over half were made at New York. A 
total of 9,698 imported foods and drugs were analyzed at these ports, 
of which number 3,085 were adjudged adulterated or misbranded 
and 1,268 were released without prejudice to future shipments. The 
miscellaneous samples examined at the branches aggregated 1,406, 
making a total of 18,000 samples. 

In this connection there must be considered the analyses made 
at the Washington food and drug inspection laboratories and at the 
special laboratories handling specific classes of materials, such as 
the dairy products, waters, cattle foods, flavoriug extracts, and 
essential oils. Here check analyses are made and all cases prepared 
for the consideration of the Solicitor, in addition to the original 
analyses made for inspection or investigation work. Approximately 
752 samples are reported by the drug-inspection laboratories, of 
which 529 were domestic products; 231 of these were found to be 
adulterated or misbranded. The Food Inspection Laboratory proper 
reports 2,067 domestic samples and 1,097 imported foods, largely 
check samples on branch laboratory reports; in this laboratory 
2,142 cases were prepared for consideration. In addition the Food 
Technology Laboratory reports 108 initial and check samples and 185 
cases prepared on extracts and essential oils; the Dairy Laboratory 
reports 320 official interstate and import samples and the prepara- 
tion of 347 cases; the Water Laboratory 200 samples, only 39 being 
of foreign origin, of which 11 were misbranded, while 39 of the 
161 interstate samples were considered illegal and 6 seizures were 
made; of the 500 interstate samples of cattle and poultry foods 76 
were found to be adulterated or misbranded. This total of 3,672 
domestic and 1,302 import samples at the Washington office gives a 
general total of 22,974 samples examined in the course of the in- 
spection work alone, including check examinations and other neca®- 
sary duplications in the work. 
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DRUG INVESTIGATIONS. 

The important cooperation with the Post Office Department in 
issuing fraud orders against medicinal agents sent through the mails 
and proved to be of a fraudulent or injurious nature has been con- 
tinued. As in former years, the consumption, cancer, and epilepsy 
cures” continue to form the most important classes of materials 
handled. 

DAIRY PRODUCTS. 

While the whole range of dairy products is covered by the examina- 
tions made, the evaporated and condensed milks and cheese formed 
the bulk of the samples examined at the Washington laboratoiry. An 
investigation begun in 1909 in regard to the concentration of evap- 
orated milk was completed, and Food Inspection Decision 131 has been 
issued on this subject. Condensed milk, both sweetened and unsweet- 
ened, continues to be made in many instances from skimmed milk; 
the violations in the cheese trade consist most frequently in short 
weight or the sale of a skimmed cheese for a full cream. A total 
of 347 cases were prepared during the year on such products, nearly 
200 of which are milks and creams, 44 cheeses, and 40 ice creams. 

WATERS. 

Mineral and table waters are examined both at source and as found 
on the market. As a result of the analysis of 161 domestic samples, 
39 were found to be adulterated or misbranded and 6 seizures were 
made, while of the 39 imported waters, the exclusion of 11 was recom- 
mended. In this connection an extensive survey of the mineral 
waters of the United States has been undertaken and the data in re- 
gard to the waters of the New England States have been issued as 
Bureau of Chemistry Bulletin 139. This material is of the utmost 
value to physicians and consumers, especially those depending on the 
waters for any therapeutic effect, as weU as to those called upon to 
pass on these waters in the enforcement of the law. Correlated 
studies include the analysis of public water supplies, investigations 
for the improvement of methods of water analysis, the character of 
chemicals used in water purification, etc. 

CATTLE FOODS. 

The studies of cattle foods and grains are by no means confined to 
the aspect of adulteration, since economic problems, such as the feed- 
ing value of forage crops and the composition of grains and cereals, 
form the fundamental part of the work of the laboratory charged 
with this subject. Of the 891 samples examined, however, SCO were 
interstate samples of cattle or poultry foods, and 76 of these were 
found to be adulterated or misbranded. 
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STJGAE AND STJ6AE PKODTJCTS. 

The investigation of maple products begun two years ago is near- 
ing completion, the season for the work being so short that the yearly 
results obtained at the camps are necessarily limited. A mass of 
analytical data has been determined on samples collected in different 
parts of the country and manufactured under varying conditions. 
The data on maple sap sirup have been published as Bureau of 
Chemistry Bulletin 134, and those on maple sugar and maple-sugar 
sirup are being compiled. Numerous practical problems attending 
the collection of the sap and the manufacturing processes are being 
studied, notably the effect of souring of the sap and of the use of 
different materials for sap containers and evaporators on the final 
product. 

The studies of the effect of environment on the composition of 
sugar-bearing plants was extended to include muskmelons, the work 
being conducted in eight different States, representing widely dif- 
fering climatic conditions, from Florida to Connecticut and from 
Arizona to New Jersey. Valuable results, such as were obtained in 
the five-year experiments on sweet com and sugar beets, are expected, 
but no conclusions can be based on one year’s work. 

Miscellaneous sugar investigations include work on the moisture 
content of Louisiana cane sirup and molasses, the adaptation of 
methods of analysis of sugar beets to commercial needs, the chemical 
examination of imported honeys, and the analysis of American 
glucose and starch sugars. 

PLANT PHYSIOLOGICAL CmMISTEY. 

The influence of environment on the chemical composition of vari- 
ous cereals, such as wheat, rye, oats, barley, buckwheat, etc., is 
studied in analyzing the crops grown in different localities during 
a number of seasons and in comparing the data on composition thus 
obtained. Thousands of such analyses have been made, and a re- 
port is in progress. Wheat is also grown under varying conditions 
of sun and shade, and plants grown in the Great Plains area are 
examined to determine the effect on composition of different methods 
of handling the crop, especially the influence of rotation on produc- 
tion. The composition of different varieties of barley grown in 
the same location for several years has been studied, and mining 
and baking experiments are supplementing the chemical work done 
to determine the comparative value of different wheats. The starch 
content of different varieties of potatoes is determined with a view 
to selecting the best varieties to be grown. These studies are made 
in collaboration with the Bureau of Plant Industry, 
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Important physiological studies hare included experiments in 
growing cereals, usually wheat, for a few weeks in water solutions 
containing "different plant foods, and, by the determination of their 
composition and that of the residual solutions, arriving at impor- 
tant data as to the physiological process of the young plant and its 
needs. In the same way the effects of different conditions are ob- 
served on the root formation of young plants, certain salts having 
been observed to have a deleterious effect. 

The study of starches obtained from different plants, especially 
with a view to obtaining a more complete extraction than at present, 
an investigation of the gTaham flours on the market to determine 
whether they are mixed or straight, and baking and chemical tests of 
the availability of cottonseed meal, peanut meal, soy-bean meal, etc., 
in bread making, are miscellaneous lines of work pursued in con- 
nection with the other cereal studies. 

ANIMAL PHYSIOLOGICAL CHEMISTRY. 

The most important investigation along this line is perhaps the 
collection and analysis of about 30 different brands of infants’ foods, 
supplemented by feeding experiments on small animals, using the 
commercial formulas for preparing the foods and also certain modifi- 
cations. The detailed data are being collated, and some of the results 
already have been profitably used in charted form for the infor- 
mation of societies interested in this problem, which is of great 
importance in the conservation of public health. Other problems at- 
tacked by work along these lines include the methods of determining 
deterioration in meat and fish, a study of beef and yeast extracts of 
known and unknown origin, and the determination of the solubility 
in the digestive juices of the silver coatings used on candy, 

rOREST SERVICE. 

The notable features of the year have been the thoroughgoing at- 
tention given to improving the organization of all activities, both 
field and office, which has amounted to a complete overhauling of the 
entire administrative mechanism; better application to the i^ational 
Forests of the fundamental administrative policy laid down for them 
by Congress, through the development of a steadily higher quality 
of technical work ; far more effective protection of the Forests against 
fire than ever before ; marked advance in the silvicultural work, both 
in connection with the cutting of timber and in the field of reforesta- 
tion; inauguration of work under the Weeks Act, looking to the pur- 
chase of lands for National Forests in the White Mountains and 
Southern Appalachians; and, finally, but by no means least, im- 
portant progress in laying broad and sure foundations, by means of 
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thorough study of underlying technical problems, for the eventual 
superstructure of applied conservation, or, in other words, for devel- 
opment of the full latent value of the Forests as public resources. 
Like all foundation work, what is done in this field is mostly below 
the surface and attracts little public attention ; but it is going quietly 
yet vigorously forward and is already beginning to justify itself in 
results. Without such work JTational Forest management would be 
a shallow-rooted plant in an arid land. 

ORGANIZATION. 

From top to bottom the members of the Forest Service have been 
studying the possibility of improving the machinery and methods in 
use. One reason for this has been the need everywhere felt to utilize 
the funds available to the best advantage. All of the various lines 
of work have been scrutinized in an effort to discover where more 
economical methods could be employed without any sacrifice of 
efficiency. Beneficial results have been obtained principally along 
three lines : First, both the scientific work and the administrative and 
protective work have been put on a better basis through more careful 
organization; secondly, the supervisory force at Washington and in 
the six district offices has been materially cut down; thirdly, steps 
have been taken to gather better cost data, establish cost standards, 
and insure the maximum of result in all kinds of field work, through 
standardizing the work itself and obtaining a measure of its efficiency. 

The only important change made in the general form of organiza- 
tion was the creation of a new administrative unit to handle the work 
in connection with land purchases under the Weeks Act. It was 
found that the opportunity for improving the organization lay not 
in radical alterations of the administrative machinery, but in a tight- 
ening of the various parts and a better direction of effort. A renewed 
impetus has been given the scientific and cooperative work, on which 
largely depends the development of the practice of forestry on pri- 
vately owned timberlands (carrying four-fifths of the total timber 
supply of the country) throughout the United States. 

The organization of the work on the National Forests under six 
district offices, effected three years ago, had for its immediate pur- 
pose closer supervision of field activities and the elimination of 
delays in the transaction of business; but it had also in view the 
ultimate reshifting of much of the responsibility and the work then 
removed from Washington, out of the district offices to the Forests. 
To insure the application of proper technical methods and the set- 
ting of proper administrative standards, it was at first necessary to 
place in each district a considerable force of well-trained men. It 
was also necessary at the outset to provide for maintaining a con- 
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siderable oversigM of the district offices from the Washington office. 
Gradually the work of superyision both in Washington and in the 
districts has grown lighter, and the personnel changes thus made 
possible have reduced the overhead supervisory force by a third or 
more. A large part of these changes took place last year. 

The study of costs and work standards and the effort to increase 
efficiency through better organization, more careful definition of 
the ends to be sought and the methods to be followed, and better 
time and output records has been taken up with enthusiasm by the 
rangers and supervisors as well as in the districts. Plans are being 
developed in many places for making the field work, and especially 
the work of the rangers, more effective. I believe that it would be 
difficult to find in any branch of the Government more energetic 
and loyal effort to develop and apply the methods which will mean 
the largest possible return in work accomplished for the money dis- 
bursed than now permeates the Forest Service. 

ADMINISTRATIVE POLICY. 

The act of June 4, 1897, which gave authority for the adminis- 
tration of the National Forests, also plainly indicated that Congress 
intended the reservations to be maintained, protected, and improved 
for the public benefit, and at the same time to be opened to use as 
public utilities, under regulations framed to conserve their pro- 
ductive value. The principal task involved in giving effect to the 
purpose of Congress with respect to the National Forests is that of 
developing their use. Their primary uses are to produce continuous 
supplies of timber and to regulate the flow of water. Subordinate to 
these uses, yet of large importance, are their use for grazing, for 
recreation, and for many kinds of occupancy. The regulation of 
use for these subordinate purposes must be so adjusted as not to 
prevent the carrying out of the primary purposes for which the 
Forests were set aside, while enabling the public to secure from them 
as many advantages as possible. 

From the time that the National Forests were placed under my 
jurisdiction I have administered them with a view to the develop- 
ment of their largest public usefulness. Up to the time that they 
were taken over, little constructive work had been done. As they 
have been set aside in order to insure that their benefits shall be 
permanent, their proper development necessarily involves the mak- 
ing of plans which look far ahead, and such control over present use 
as will prevent future loss of productive power. 

The object of forestry is to conserve through use. It includes 
protection of the timber now standing, but it has for its main pur- 
pose continued production along with constant use. Without the 
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application of forestry, use of the Forests is always accompanied by 
deterioration. Forestry means simply intelligent control of the 
processes of nature, in order to reap the largest advantage. It is 
comparable with the work of scientific agriculture, of which indeed 
it is a branch. Just as unintelligent farming brings about a decline 
in the productive power of the farm, so use of forests which is not 
guided by knowledge of the forces at work means impoverishment of 
forest resources. Everywhere in this country the contact of civilized 
man with the forests has brought abuse of the forests. This is us 
true of the National Forests as it is in the East, though not to the 
same degree. They declined progressively from the time of the 
pioneers until intelligent regulation of their use began. Though 
vastly the greater part of the National Forests are virgin, so far as 
timber cutting is concerned, they have been so desolated by past fires 
and injurious grazing that they are in far from the best condition. 
One of the tasks involved in administering them is to build them up. 

Technical forestry is so new a thing in this country that the nature 
of its work is even now not clearly understood by the public. The 
long period required to bring a forest crop to maturity makes the 
intelligent management of forests possible only if present operations 
are shaped with a view to results which will follow many years sub- 
sequently. The entire scheme of management generally looks to the 
attaining of ends a century or more in the future. It is a question 
of organizing all operations under a constructive plan which must 
move forward a step at a time, each step coordinated with those 
which precede" and follow, to the final fulfillment of its purpose. The 
forest must, through scientific knowledge of the laws which govern 
it, be slowly shaped into conformity with the plan. The relative 
amounts of growing timber of different ages, the kinds of trees, the 
volume of timber which will be available at different times, the 
development of transportation facilities, and the probable future 
market demands, both as to quantity and kind, must be carefully cal- 
culated. All of this means that the application of forestry requires 
a policy of management which, for a long period of years, shall be 
stable. The absolute necessity for a stable policy of management 
constitutes the strongest reason why Government ownership of pro- 
ductive forests is essential to the public welfare. To develop a 
stable policy and attain the final goal, forest administration must 
be developed along technical lines. 

During the nearly seven years that the Forests have been under 
my control I have built up a technical staff. This I regard as the 
fundamental achievement that has been attained. The immediate 
work ahead when the Forests came under my control was that of 
organizing an administrative system to provide for protection of the 
Forests, while opening them at once to as many kinds of use as possi- 
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ble. This immediate work, however, was undertaken with the pur- 
pose not of providing a temporary makeshift, but with an attack at 
once on the underlying problems of constructive development. Per- 
manent foundations have been laid down. 

The same necessity for a technical administration applies quite as 
strongly to the control of grazing through range management as to 
forest management. TJnlike the National Forest timber, the National 
Forest range is already in practically full demand. 'W^len the Forests 
were created abuse of the range had gone much further than abuse of 
the timber. Because of the extent to which deterioration had taken 
place, because there was immediate demand for most of the forage, and 
because the forage crop is produced and harvested each year, oppor- 
tunity for realizing immediate results through constmctive adminis- 
tration was greater in the case of range management than in that 
of forest management. The objects sought were (1) the protection 
and conservative use of the range itself; (2) promotion of the best 
permanent welfare of the live-stock industry; and (3) protection of 
the settler and home builder against unfair competition in use of 
the range. The results which have been already obtained are a strik- 
ing example of what practical conservation means. The work of the 
year in range management will be set forth later. I wish now, how- 
ever, to call attention to the fact that all of this work has been accom- 
plished through technical administration and could not have been 
accomplished without it. The technical knowledge required to han- 
dle grazing questions satisfactorily has been developed along with 
that required for timberland management and is applied by the same 
technical staff. To a large extent the two sets of problems interlock 
and must be handled together. 

In developing technical methods of administering the Forests 
material assistance has been obtained by drawing on the expert 
knowledge possessed by various branches of the department besides 
the Forest Service. The Biological Survey is aiding greatly in the 
work of reforestation by devising methods for the control of rodents, 
which interfere formidably with the success of reforestation through 
seed sowing; is assisting in improvement of the range by the elimina- 
tion of prairie dogs, which cause a heavy annual loss in the forage 
crop; and has contributed to the work of lessening losses to live 
stock through predatory animals. Protection of the Forests against 
destruction by insect infestations and tree diseases is in the long run 
fully as important a technical problem as that of protecting them 
against destruction by fire. In attacking it the Bureaus of Ento- 
mology and Plant Industry are contributing to the administrative 
work on the Forests. The Bureau of Plant Industry has also done 
very valuable work through studies conducted by its specialists in 
order to learn how the forage crop may be increased through natural 
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reyegetation of areas depleted by overgrazing and through artificial 
reseeding, how losses of stock from poisonous plants may be lessened, 
and how the carrying power of the range and the condition of the 
stock grazed may be improved through modifications of the methods 
of handling the stock. The Bureau of Animal Industry also has, 
in cooperation with the Forest Service, materially assisted the work 
of range management by checking the spread of contagious stock 
diseases. 

EIRE PROTECTION. 

In my report of last year I gave an account of the disastrous fires 
which took place in the summer and early fall of 1910, and discussed 
the means of fire protection. The final figures of losses and total area 
burned do not vary materially from the provisional estimates which 
I then gave. The fires of the calendar year 1910 covered more than 
3,000,000 acres of Government timberland and 800,000 acres of private 
timberland within the National Forest boundaries, and inflicted dam- 
ages to National Forest timber, including young growth, estimated at 
a little less than $25,000,000. The loss in timber destroyed or dam- 
aged was slightly over 6,500,000,000 board feet. In a single season 
the losses exceeded the total of all former years since Government 
protection of the Forests began. Compared with the calendar year 
1909, the estimated money loss in 1910 was in the ratio of more than 
50 to 1. In fighting the fires special expenditures were incurred 
totaling over $1,000,000, besides the cost in time of the regular pro- 
tective force. 

I pointed out a year ago that these extraordinary losses were due 
to unprecedentedly unfavorable weather conditions, and were, con- 
sidering all the circumstances, unpreventable ; but I also pointed 
out that they were not beyond the possibility of prevention, given 
the time and the means for building up a thorouglily organized pro- 
tective system. Even the terrific fires of 1910 would, beyond any 
question at all, have inflicted enormously greater Ipsses upon private 
as well as public property, and very likely much heavier losses of 
life, had it not been for the protective work of the Forest Service. 
The experience of the season of 1911 has shown that the fires of 1910 
were not without their benefits. They furnished an invaluable test, 
under an ordeal of the utmost severity, of fire-fighting methods and 
needs, and^lso stimulated the men of the Forest Service to strain 
every effort in a determined attempt to prepare for the occurrence 
of similar conditions. By nearly doubling the appropriation for 
permanent improvements, Congress made available funds which 
were greatly needed for extending and supplementing the trail and 
telephone systems and for equipping lookout stations. Plans framed 
with a view to meeting all possible contingencies, and for coordinat- 
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ing all activities on the Forests in connection with the fire-protection 
plans, were worked out in detail during the winter. At the opening 
of the new fire season a notable advance had been made in the de- 
velopment of a more highly organized and, for the means available, 
efficient protective system. 

The results which have been obtained are a striking evidence of the 
value of the preparations made. Final figures can not yet be given, 
but it is certain that a record has been established that surpasses any- 
thing previously achieved. While in most National Forest regions 
relatively favorable weather conditions prevailed, in Washington 
and Oregon the season was even worse than that of 1910; but the 
careful preparation, in the light of previous experience, made it 
possible both to discover fires in their incipiency and to concentrate 
quickly upon them a capable fire-fighting force. When the regular 
Forest force was insufficient to handle fires, arrangements made be- 
forehand with settlers, lumber companies, mine operators, construc- 
tion parties, and others enabled picked men to be quickly summoned. 
Plans for provisioning and equipping with tools fire-fighting forces 
and for transporting supplies and equipments from available bases 
to the men on the fire line were carefully worked out. In short, the 
object aimed at was that nothing should be left to chance or extem- 
porized effort in the face of an emergency. The localities exposed 
to greatest danger, either because of the existence of conditions cre- 
ating a special risk of the outbreak of fires or because the damage, 
should they gain headway, would be particularly severe, had been 
ascertained and received special protection. Patrol of the Forests 
was organized and distributed with a view to obtaining the largest 
possible efficiency, and the construction of telephone lines and trails 
was pushed where they were most needed. Lookout points and 
watch towers, connected by telephone with the headquarters of each 
Forest, were located in commanding positions and proved of invalu- 
able assistance in the prompt discovery, precise location, and swift 
reaching of fires. As a result of these careful preparations the fire 
damage was greatly reduced. The fund of $1,000,000 made available 
by Congress in case of extraordinary emergency was drawn upon 
only to the extent of a few thousand dollars. In district 4 the 
total extra charges incurred for fighting fires amounted to less 
than $3,200; in 1911 the corresponding cost was $56,000. On the 
only Forest in this district for which figures of loss this year have 
reached me, 42 fires have occasioned an estimated loss of $30, where 
in 1910, 17 fires occasioned a loss estimated at $151,500. 

While the results of the past summer are gratifying, it must not 
be assumed that the protective organization is yet able to cope suc- 
cessfully with a repetition of the climatic conditions which occurred 
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in 1910. The inadequacy of the system of communication is its great- 
est weakness. There have been completed on the National Forests 
the equivalent of 1.29 miles of trail and 1.04 miles of telephone line 
to each township of 36 square miles. This means that if all the 
trails were laid off on straight lines running parallel to each other, 
without detours or cross connections, they would still be about 28 
miles apart, while the telephone lines if smiilarly located would be 
35 miles apart. Of course the system of communications built by the 
Forest Service is supplemented by roads, trails, and telephone lines 
which are the result of community and private enterprise; but the 
fact remains that great parts of the National Forests are most indif- 
ferently provided with improvements. Ten miles of trail and six 
of telephone line in the average township represent the approximate 
system needed for efficient protection. The construction of about 
eight times the present mileage of telephone line is therefore necessary 
to safeguard the National Forests adequately. 

A remarkable development of public sentiment regarding forest 
fires has taken place. In this field, also, the fires of 1910 proved a 
great lesson. Belief on the part of a portion of the public that forest 
fires are either inevitable or of little importance has been replaced by 
a keen realization of the necessity for adopting safeguards against 
them and for putting them out. One result of this awakened and 
healthy sentiment has been more exacting demand for a high standard 
of protection of the National Forests. Fires wliich would previously 
have attracted little or no attention now receive wide newspaper 
notice and comment. The gain along tliis line has been enormous. 
It means, of course, public criticism if fires are not effectively con- 
trolled; nor is this a misfortune, for a public demand that a high 
standard of administration shall be maintained is in itself a safe- 
guard ; but it means also diminution of carelessness, better laws, and 
more general efforts to combat forest fires everywhere. 

The growth of sentiment is reflected in the increased desire on the 
part of timberland owners, railroads, and business enterprises of all 
kinds conducting operations on or near the Forests to cooperate with 
the Forest Service in fire protection. The efforts of the railroads 
which run through the Foi'ests to reduce to a minimum the danger 
of fires along their lines, through clearing their rights of way, pre- 
venting the discharge of sparks and the dropping of- live coals, and 
cooperation in patrol of the lines and the reporting of all fires discov- 
ered, deserve special mention, and the same is true of the increasing 
desire of timberland owners to provide sj^-stematic protection of their 
extensive holdings. Where these holdings are either adjacent to or 
intermingled. with National Forest land in such a way as to make a 
common ^stem of protection advantageous to both parties, the For- 
est Service and the associations have joined forces. 



BEPOKT OF THE SECEETAKY. 


93 


FOEEST MANAGEMENT. 

There was cut on the National Forests during the year a total of 
almost SOOjOOOjOOO board feet of timber, of which about 375,000,000 
feet was sold and over 123,000,000 feet cut xmder free use. The 
total value of the timber cut under sales was $843,000, a decrease of 
$63,000 from the previous year. The contracts of sale entered into 
during the year, however, disposed of over $2,000,000 worth of tim- 
ber — an increase of 50 per cent over the corresponding amount for 
the previous year. The average stumpage price obtained for the 
timber sold was $2.56, as against $2.44 in 1910. 

It is estimated that the annual cut which might be obtained from 
the National Forests without diminishing the available supply (since 
the increase by growth would offset it) is over 3,250,000,000 feet, or 
more than six times what was cut. The Forests are now a heavy 
charge on the Government, and much of the timber is overmature. 
A natural question is: Why are not the sales increased, at least to 
the point at which the Forests will pay their way? 

The answer is readily given. Since the panic of 1907 the lumber 
market has been depressed. During the past year there has been 
overproduction in the Northwest, where the heaviest stands of 
National Forest timber are found. To obtain any great increase in 
the receipts from timber sales last year I should have had to offer 
the timber at a price far below its actual value. The public is now 
amply supplied. Within a relatively few years the timber on the 
National Forests will be in great demand to meet fast-growdng neces- 
sities and to help develop the West. I should be utterly disregardful 
of my responsibility and duty to the public, which owns the timber, 
if I were to permit large amounts to be needlessly sold on bargain- 
day terms, and with the knowledge that instead of promoting the 
conservation of our timber resources I am accelerating their waste. 

Vigorous efforts to dispose of at least a considerable fraction of 
the timber killed in last year’s fires culminated after the close of 
the fiscal year in several large sales, aggregating about 290,000,000 
feet. It is hoped to be able to sell perhaps 1,000,000,000 of the esti- 
mated 6,000,000,000 feet of dead timber which formed the aftermath 
of these fires ; the remainder is too remote from present demands to 
be lumbered. The effort to sell this timber did not consist merely 
in making known the fact that it was for sale and offering it at a 
low price. Almost before the fires had ceased to smoke preparations 
had begun for cruising the timber in order that full data might be 
available for prospective purchasers. By being able to tell interested 
lumbermen what quantities of timber were obtainable on specific 
logging units, what development of transportation facilities would 
be required, and what logging methods could be employed, sales 
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were facilitated. The same method is being extensively practiced 
for sales of live timber. Eeconnoissance parties are put in the field 
to secure detailed timber estimates and make accurate maps, thus 
obtaining data valuable both for devising a long-term plan of man- 
agement and for making immediate sales; intensive reconnoissance 
studies have now covered nearly 9,000,000 acres, of which nearly 
4,000,000 acres were covered last year. Less intensive reconnoissance 
has covered an additional 17,000,000 acres. 

On the basis of the best information in hand, I fix each year a 
maximum cut to be allowed during the year, usually for each Forest, 
but sometimes for groups of Forests so situated that from the stand- 
point of sustained yield they may be treated as a single unit without 
jeopardizing the future supply of timber for local use. This maxi- 
mum cut is prescribed in order to prevent overcutting — that is, the 
removal of more timber than the current production through growth. 
The maximum cut authorized from all Forests during 1911 was a 
little less than 3,300,000,000 board feet. All sales are made with 
primary consideration for developing the productive power of the 
Forests through utilizing material whose removal will either be fol- 
lowed by the establishment of a new crop or increase the growth 
of the part of the stand left or both together. Merchantable dead 
timber and overripe timber, which is declining in quantity and value 
through decay, are being disposed of wherever a market is open. 
Under the silvicultural methods which are being applied steady in- 
crease in the rate of annual growth will be secured for many years. 

Out of a total of 5,653 separate sales made during the year, 5,144 
were for less than $100 worth of timber each, 397 for from $100 to 
$1,000 worth, and only 39 for over $5,000 worth. These figures show 
the extent to which the National Forests are drawn upon for the 
supply of ^ small local demands. It is evident, however, that, along 
with continued use of the Forests for meeting local needs through 
small sales, a wise public policy demands the making of sales to large 
purchasers who will operate through a term of years, in Forests too 
far removed from present markets to permit of utilization in the 
near future without heavy investments of capital for means of trans- 
portation to get the timber out. Prior to the year 1911 no contracts 
were made for operations to cover a longer period than five years. 
Last year, however, three sales were advertised on terms which con- 
templated operations extending over from 7 to 10 years. It will be 
my policy, as favorable opportunity offers, to sell a certain amount of 
timber under longer-term contracts than have prevailed in the past, 
but jrith provision for the readjustment of stumpage prices at regu- 
lar intervals and with proper precautions against purchases made 
with a view to reaping a speculative profit. Such sales will not only 
make it possible to utilize timber now ripe for the ax and thereby to 
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increase the productivity of the Forests, but will also make it possible 
to advance with fair rapidity toward the point at which a sufficient 
income will be obtained to make the Forests self-supporting. The 
marked increase in the volume of sales last year, previously noted, is 
an indication of progress already making in this direction. On a 
number of Forests on which demand for timber is active the receipts 
from timber sales show even at the present time a net revenue over 
the cost of administration. 


REFORESTATION. 

The problem of reforestation concerns both the establishment of 
new growth after lumbering operations and the extension of the for- 
est over denuded areas. In either case there is a choice of methods. 
Eeforestation may be accomplished, and is actually being accom- 
plished on a very large scale, by making the forests themselves do the 
work. It is also accomplished through artificial methods. 

The most valuable tool, under present conditions, for renewing and 
extending forest growth is fire protection. There are about 15,000,000 
acres of denuded lands within the National Forests, the result of old 
fires and unregulated grazing. To a large extent these areas are now 
practically unproductive barrens, though some of them have a certain 
value as inferior grazing lands. In addition, some 90,000 acres are 
cut over annually under National Forest timber sales; and there is a 
further area, large in the aggregate, of grass lands, much of which 
will eventually be covered with growing timber. On all of the land 
which is now being cut over the operations are plaimed with a view 
to securing natural reforestation. It is estimated that an additional 

150.000 acres of denuded land are being reoccupied by forest growth 
through natural extension. In both cases the desired results depend 
absolutely on keeping out fires, supplemented on a large part of the 
areas involved by the control of grazing. In other words, over 

250.000 acres are being reforested annually by creating conditions 
favorable to natural reproduction. 

It is probable that half the denuded lands, amounting to about 

7.500.000 acres, will eventually be reconquered by the forest with- 
out the employment of other agencies than the control of fires and 
the regulation of use. At the estimated present rate of forest ex- 
tension it will take about 50 years to complete the process. Arti- 
ficial reforestation must be employed on the other half, and will 
doubtless also be employed to some extent, as the need for timber 
supplies grows more pressing, to hasten the process of natural forest 
extension. It may also be called for as the best means of reestab- 
lishing the forest after lumbering on certain classes of cut-over 
lands. 
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The object sought in reforestation is not only the production 
of timber for cutting, but also the improvement of stream-flow 
conditions. 

The work of the year in artificial reforestation included both 
seed sowing and tree planting. The seed sowing was applied on a 
little more than 23,000 acres under a variety of methods. The tree 
planting was applied on 2,000 acres with the use of nursery stock 
grown in nurseries on the National Forests. Aside from the stock 
furnished without charge to settlers in western Nebraska under the 
Kincaid Act, the annual product of these nurseries will within 
three years be sufficient, after providing for losses incident to the 
various stages in the development of hardy seedlings, to plant 8,000 
acres annually. 

On most of the National Forest areas which are in the greatest 
need of artificial reforestation the work is exceptionally difficult. 
Where tlie natural conditions are favorable, the Forests tend to re- 
store themselves. Success in establishing a new forest growth under 
semiarid conditions depends on the discovery of methods based on 
careful experiment, and even so must always involve a certain ele- 
ment of luck, due to the vicissitudes of seasonal variations. In a 
certain sense, almost all of the work hitherto done is to be regarded 
as experimental ; that is, it is the process of working out commercial 
methods rather than the application of methods which have been 
reduced to a strictly business basis. The practical expediency of 
reforesting any area as a wise business policy could be decided 
only by balancing the probable cost against the probable benefits; 
this would require a reasonably accurate estimate of the cost. The 
object of the work which has been actually undertaken has been 
rather to find out what the cost will be and to test the relative cost 
and success of different methods. Considered as a business opera- 
tion, the average cost has been high and the variation in cost has 
been extreme. The practical value of the work lies in this very fact, 
for results are being secured in the light of which future operations 
may be directed along the best and most economical lines. 

In regions where the conditions are relatively favorable, as on 
the west slopes of the Eocky Moimtain and Cascade Eanges in the 
Northwest, the results obtained justify operations upon a larger 
scale than in the past, although there is still need for intensive work 
with investigation as its prime purpose. From the standpoint of 
obt a ining a maximum return from the expenditure involv^ much 
further study is needed. Nevertheless, the knowledge already ob- 
tained justifies making a considerable start upon the actual work of 
reforesting portions of the great area of denuded lands. As suffi- 
ciently conclusive experimental results are secured the work will 
be extended into new regions. 
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One field in particular calls for early action- The watersheds of 
certain streams used for municipal supplies or for irrigation are 
in urgent need of improvement by the establishing of a forest cover 
at the earliest possible time. While it would be improper to expend 
large sums in attempting reforestation, even on su(i watersheds, 
before metJiods Imovm to be successful have been worked out, imme- 
diate attention can be given to the betterment of a number of im- 
portant municipal and irrigation water supplies. This work has 
already been entered upon. 

The cost of the seed, nursery stock, equipment, and labor required 
to reforest the 25,000 acres covered last year was about $134,000. The 
Forest Service is now prepared to reforest 30,000 acres annually, 
without asking any increase of its total appropriation. To divert 
from other lines, which are essential for proper protection of the 
Forests, and for enabling the public to use them, funds which would 
provide for a greater extension of the work of reforestation would, 
in my judgment^ not be justifiable under present conditions. 

Certain important facts have been discovered concerning the rela- 
tive merits of different methods. The success of direct seeding in 
all regions in which the supply of soil moisture is not fairly good 
must be regarded as at the best problematic, but reasonably good 
results have been obtained in planting nursery stock in some of 
the drier regions. The use of European seed appears inadvisable, 
though it can be bought at a lower cost than that involved in col- 
lecting western seed. About 53,000 pounds of coniferous seed was 
collected by the Forest Service, at an average cost of $1.24 per pound, 
while about 27,000 pounds was bought at an average cost of 78 cents 
per pound. Devices have been developed for extracting and cleaning 
seed by machinery at extracting plants located at central points, to 
which the cones can be sent. The cost of collecting seed has been 
found to vary widely, depending principally upon the abundance of 
the seed crop, and it will be the policy in future to gather large quan- 
tities of seed in years when the crop is abundant, spending much 
of the money available for reforestation in such years in obtaining 
seed for use in following years. As a result of the study of the 
effects of storage it is now certain that seed can be carried over from 
one season to another with slight loss of fertility. The problem of 
preventing the failure of seeding operations through the work of 
rodents, studied with the aid of the Bureau of Biological Survey, 
gives promise of successful solution. Broadcast seeding on unpre- 
pared ground, though altogether the cheapest method from the stand- 
point of labor cost, has been found to be in the long run the most 
expensive and the least satisfactory method, l^th because of the 
relatively large amount of seed required and because the seed seldom 
20130'^— YBK 1911 T 
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finds the conditions required for germination and the establishment 
of the young plant. As a rule sowing in the fall has been found 
better than winter or spring sowing, since it secures earlier and, with 
many species, much more uniform and complete germination. In 
some localities, however, the conti’ary is true. The average cost of 
seeding in the larger administrative units varied from $2.35 to $6.95 
per acre. Marked progress was made in reducing the cost of nursery- 
grown stock, and it is believed that 2-year-old seedlings can soon 
be produced for not over $1 per thousand plants and 2-year-old trans- 
plants for not over $2 per thousand. One-year-old seedlings were 
grown in Washington at 37| cents per thousand, exclusive of the 
cost of equipment, but a large part of the stock used in planting 
during the year cost from $8 to $12 per thousand. The experimental 
work was exceedingly varied, including many lands of hardwoods 
and the widest range of localities, conditions, and methods. 

GRAZING ON THE NATIONAL FORESTS. 

Both the number of animals grazed on the National Forests and 
the receipts from grazing were less in the fiscal year 1911 than in 
1910; the paid grazing permits issued covered about 1,352,000 cattle, 
92,000 horses, 4,500 hogs, 7,372,000 sheep, and 78,000 goats. The 
amount received from grazing was $935,490.38, which is $51,419 less 
than last year. 

The falling off in the total number of stock grazed was due not 
only to the reduction in the amount of the range available through 
eliminations of land from the Forests, but also to general conditions 
affecting the stock industry. The grazing season of the calendar year 
1910 was one of abnormal scarcity of feed and water because of the 
prolonged drought. The forage crop was estimated at from 25 to 33 
per cent below normal, and matured very early. Nevertheless, the 
stock grazed on the National Forests passed through the season with- 
out severe losses and left the Forest ranges in better condition than 
had generally been expected. High market prices for cattle, how- 
ever, combined with scarcity of feed on the winter ranges and of 
hay, together with the belief among sheep owners that the immediate 
outlook for their industry was not favorable, caused large reductions 
in the number of stock carried through the winter. In consequence 
the demand for range for the season of 1911 was decidedly less than 
the year previously. 

The capacity of the range for the grazing season of 1911 was, 
except for the effect of the eliminations made from the F orests, above 
that of previous years. Favorable weather conditions resulted in an 
exceptionally hea^^ production of forage. The two unfavorable 
precedmg years had put the range to a severe test, but the effects of 
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the regulation of grazing in order to prevent impairment of produc- 
tive power, and of the development work which has increased the 
area of available range and the supplies of water for stock, had 
borne good fruit. On seven Forests considerable reductions in the 
number of stock which it was considered advisable to admit had 
been decided upon; but the increases made on other Forests more 
than offset these reductions, so that had it not been for the decreased 
demand for the grazing privilege due to general conditions affecting 
the stock industry, and the elimination of large areas having a high 
grazing value, the grazing use of the Forests during the year would 
have exceeded that of 1910. 

It is also to be noted that, both in the case of cattle and horses and 
in that of sheep and goats, the number of permits issued to small 
owners was greater than in 1910. The total number of permits 
issued in 1911 was 25,604:, as against 25,687 in 1910 ; but the number 
of cattle and horse permits for less than 40 head, and the number of 
sheep and goat permits for less than 2,500 head, showed an increase. 

There has been a tendency on the part of some of the associations 
of stockmen formed to cooperate with the Forest Service in the ad- 
justment of use of the range to become disorganized because the im- 
mediate grazing problems have been worked out to so satisfactory a 
conclusion that there seems little to hold the associations together. 
While it is a cause for gratification that the relations of the Forest 
Service with the stockmen have become so satisfactory, the oppor- 
tunities for helpfulness to the stock industry in developing better 
methods of range utilization are such that continued cooperative 
work is highly desirable, and it is to be hoped that the associations of 
stockmen will be maintained to further this work. The number of 
associations now cooperating with the Forest Service is 68. 

As a result of the work of the Bureau of Animal Industry in co- 
operation with the- Forest Service, all but three of the National For- 
ests are free from communicable diseases of live stock. Protective 
measures were necessary to prevent the spread of scabies, lip-and-leg 
disease, and Texas fever. About 8,000 predatory animals were de- 
stroyed by employees of the Forest Service during the year. The 
number of most kinds of animals killed was less than in 1910, indi- 
cating that the work of past years bas had its effect in reducing the 
number of animals which infest the National Forest and adjacent 
ranges; of grown wolves, however, there were killed 25 per cent 
more than in 1910. The work of freeing the ranges from prairie 
dogs was carried on by the Forest Service for a part of the year and 
then taken over by the Biological Survey; on the areas which have 
been treated the infestation has been greatly reduced. The losses of 
live stock from poisonous plants were reduced to a negligible point. 
The Bureau of Plant Industry rendered indispensable assistance in 
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this work, as also in the study of the very important technical ques- 
tions involved in the effort to improve the condition of depleted 
portions of the range. 

A work of great importance to the development of use of the 
range to its highest point was inaugurated in the form of plans for 
technical reconnoissance on all the National Forests suitable for 
grazing use, with the object of gathering exact data on all matters 
which affect range management and the production of the forage 
crop. This work will ascertain the character of all land within the 
Forests, the kind of stock to which each natural grazing unit is best 
adapted, the natural periods of use, the imdergrazed, fully grazed, 
and overgrazed ranges, and localities in which poisonous plants and 
range-destroying rodents are found. 

Striking results were obtained in an experimental test of a sys- 
tem of inclosures for lambing pastures, designed to decrease losses 
and lessen injury to the range, and in continuation of the coyote- 
proof pasture experiment. 

APPALACHIAN WORK, 

The act of March 1, 1911, commonly known as the Weeks Act, 
made available for examining and purchasing forest lands in the 
White Mountains and Southern Appalachians before the close of 
the fiscal year 1911 the sum of $2,000,000. By the provisions of 
this act I was authorized and directed to examine, locate, and rec- 
ommend for purchase lands in my judgment necessary to the regula- 
tion of navigable streams. Approval of all purchases was vested in 
a commission of seven, created by the act; but purchases were to 
be made only after field examinations by the Geological Survey had 
established that control of the lands would promote or protect the 
navigation of streams. It was provided that I should serve upon 
the commission, and should purchase, in the name of the United 
States, lands which the commission had passed upon favorably. 

Immediately upon the passage of the act I instructed the Forester 
to organize and press forward the work of land examination. Field 
information previously gathered made it possible to select at once a 
number of specific areas within which the purchase of lands was 
desirable. Proposals for the sale of lands within these areas were 
invited on March 27. At the close of the fiscal year, on June 30, pro- 
posals covering over 1,250,000 acres had been received, over 170,000 
acres had been examined, and the purchase of 81,377 acres had been 
authorized. The fiscal year 1912 opened with 35 examiners at work, 
and with every indication that during the year land enough will 
have been covered to afford a basis for recommendations of purchase 
up to the limit of the $2,000,000 appropriation made available by 
the law. 
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INVESTIGATIONS. 

Much of the investigative -work of the Forest Service has already 
been touched upon in describing the administrative work, particu- 
larly as regards the study of problems which relate to forest manage- 
ment (including reforestation) and range management on the 
National Forests. The timber and range reconnoissances which are 
being carried forward on an extensive scale are investigations to 
obtain data indispensable for the intelligent utilization and conserva- 
tion of the productive power of the Forests. Besides the studies 
of methods of direct seeding, nursery practice, and field planting, 
which have formed a large part of the reforestation work, the sub- 
jects of seed production, seed fertility, methods of storage, and 
heredity of desirable and undesirable qualities have been under in- 
vestigation, as well as that of the effect upon reproduction of differ- 
ent methods of disposing of slash, and of different methods of graz- 
ing control. At the three forest experiment stations which have been 
established in Colorado and Arizona, careful studies of forest in- 
fluences, including the effects of forests upon stream flow, and of cli- 
matic requirements of different forest types have been conducted. 
Eesearch work in forestry is just as essential to secuiung the best use 
of our forest lands as is research work in other branches of scientific 
agriculture to the best use of our farm lands. Unless this work is 
prosecuted vigorously and along many lines, progress in developing 
better methods of handling the Forests will be severely handicapped. 
It has been necessary, however, to reduce the investigative work to a 
minimum during the year in order to provide for the immediately 
pressing necessities of protection and use. The present appropria- 
tion compels curtailment of activities along all other lines in the effort 
to keep fires down and transact current business. That is, to a certain 
extent, a sacrifice of future to present welfare is a fact which must be 
frankly recognized. 

Forest investigations are also conducted in the interest of improved 
use of the forest resources of the country which are in private owner- 
sliip and to aid the various States in inaugurating and developing 
wise forest policies. Forest studies conducted with these ends in 
view Avere continued in all parts of the country. Effort was espe- 
cially directed toward the promotion of practical forestry among 
farmers, who own in the aggregate so considerable a part of our 
timber-growing land. From the fact that the farmer’s woodlot 
constitutes a permanent holding, drawn upon steadily for wood sup- 
plies, the practice of forestry can probably be more easily introduced 
on the woodlot than on the large holdings of lumbermen, whose 
operations are seldom planned with a view to holding the land per- 
manently for forest purposes. 
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A very important part of the investigative work is that which 
relates to the study of forest products. The major part of this work 
is conducted in the Forest Products Laboratory at Madison, Wis. 
It includes studies in the physical properties of wood, the drying of 
wood, strength tests, wood preservation, wood distillation, the pro- 
duction of wood pulp and paper and of naval stores, and wood 
utilization. Many of these studies are highly technical, but all are 
thoroughly practical in their aim. The facilities for scientific re- 
search in the field of forest products are now adequate, and the work 
is well organized and conducted by a corps of trained specialists. 
Eesults are being attained which mean a lessened drain upon our 
forest supplies through more economical use of material, the opening 
of new sources of supply for various industries, the utilization of 
every kind of wood for the purpose to which its intrinsic qualities 
best adapt it, a greater incentive to the practice of forestry because 
of the increased returns made possible, better adjustment of wood- 
using industries to meet the conditions created by past use without 
forethought, and a general clarifying of the situation with respect 
to our forest resources and requirements through accurate knowledge 
of what these requirements are and what is available to fill them. 

BUREAU OE SOILS. 

SOIL SURVEY. 

Soil surveys were carried on in 60 areas distributed through 21 
States, and a total area of 95,420 square miles was mapped. Of this 
area, 25,096 square miles were mapped in detail and 70,324 square 
miles were mapped in the broader, more general way, which we 
designate as reconnoissance mapping. 

The demand for surveys continues to run far ahead of our ability 
to do the work. An increasing interest in the work is being mani- 
fested by agricultural colleges and experiment stations. They are 
beginning to use the results of the work as a basis for their experi- 
ments as well as their demonstration and extension work. The lack 
of such a demand in the past has been due to a recognition of the 
futility of the demand if it were made. Soil surveys had not, until 
very recently, covered an area in any State sufficiently large to enable 
investigators to draw any general conclusions from them or to base 
on them any comprehensive scheme of investigations. This is no 
longer the case. In a few States as much as half the area has been 
mapped, and in many others from a fourth to a third has been 
covered. Owing to the policy of the survey of distributing the work 
rather uniformly over the whole area of the various States, even the 
mapping of a fourth of the total area will enable an investigator or 
a student of the maps to arrive at a close approximation to the dis- 
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tribution over the State of the main soil areas, such as the soil 
series, at least. 

Until considerable areas had been covered wholly or in such a way 
that approximate conclusions could be drawn as to the conditions 
in such areas, our results could not come into general use. Not 
only could they not be used for the reasons stated above, but they 
were not even well known; not enough had been done to attract 
attention. A certain amount of passive or active opposition, due 
in many cases merely to lack of familiarity with such work, its 
methods, nomenclature, and results, manifested itself during the 
early years of the bureau’s activity. The time has come when the 
work is forcing its way to recognition by its quantity, even if it be 
not by its quality. The mere mass of the work already accomplished 
is making it evident that it has already gone so far that to recede is 
impossible. It is evident also that the general plan of the work can 
not be profoundly changed, thereby causing those whose objections 
to the work were based on its methods and its system of expressing 
its results to realize that such objections must now be futile. There 
is no such thing as an absolutely right way to do work of this char- 
acter. There are various methods and various points of view. One 
method or system must be adopted and one point of view must be 
maintained if the results are to have any consistency or any value. 
It is not so important which system is adopted or what point of view 
is maintained as it is to be consistent after some one system has been 
adopted. 

The work of the soil survey is no longer new and unfamiliar. 
Because of increasing familiarity with it investigators find less occa- 
sion to criticize it or ignore it. By many, if not most, of the broadest 
men in the agricultural colleges and experiment stations of the coun- 
try the necessity of a soil survey on which to base investigations is 
admitted without question. That the idea wiU spread still further 
can no longer admit of a doubt. ^ 

This increasing recognition and interest in soil survey work is 
expressing itself in increasing requests for cooperation, made by State 
organizations. We have been compelled to decline many such requests 
solely because of lack of funds. Cooperation with a State organiza- 
tion makes it necessary for us to do more work and spend, therefore, 
more money in that State than might be done without cooperation. 
In declining requests for cooperation, however, we have not changed 
our opinion as to the value of cooperative work. Work done under 
such conditions is considered to be often of a higher grade than that 
done without cooperation. It brings together and harmonizes the 
experience of two organizations, each, because of the conditions of its 
existence, possessing knowledge that the other does not possess. It 
increases also the total amount of work done by the amount that the 
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State men are able to do. It is very desirable that the Bureau of 
Soils be placed in a condition enabling it to take up cooperative work 
with all the States that desire it. This will avoid the inevitable con- 
fusion that would result if the States should do the work alone and 
according to any point of view they might have. The increasing 
interest in the work is making it certain that the States will under- 
take it alone if the bureau can not lend its aid in the matter. For the 
sake of fullness, accuracy, and uniformity of results it is very im- 
portant that the bureau should be placed in a position where it would 
not be compelled to decline requests for cooperation. 

Another condition arising from the increased interest and recog- 
nition of the work of the soil survey is the necessity for greater 
accuracy, not only of mapping, but of definition and correlation. 
This necessitates more careful supervision of the field work, more 
comprehensive study of soil relations, and more careful criticism of 
reports and maps by the scientific staff of the survey. During the 
past year more time has been spent in this part of the work than has 
ever been spent in this way before. The results have fully justified 
the money and effort expended. Rigid supervision is absolutely nec- 
essary if uniformity of results is to be attained. The increased super- 
vision has not, however, sensibly increased the cost, per square mile, 
of the work. The membership of the supervising staff has not been 
increased, in fact there has been a slight decrease, but the better 
results are being brought about by greater care in the work and better 
methods. Revolutionary or striking results have not been attained 
and are not expected in the future. Soil survey work is fundamental 
in its nature. In the very nature of the case it can not be spectacular. 
The soil survey is an institution devoted to the accumulation of a 
well-defined group of facts. The knowledge thus gained has a scien- 
tific as well as a practical value. The practical knowledge can be 
applied in many cases at once and valuable economic and social results 
arise from it. This is the value that is usually emphasized — to be 
able to direcf agricultural progress along proper lines, to point out 
natural adaptabilities of soil, to suggest improved methods of cultiva- 
tion based on a knowledge of the soil to be cultivated, merely to 
attract the cultivator’s attention to the soil as something well worth 
his careful study; these are some of the possibilities and actualities of 
the soil survey. The fact, however, that its results have a practical 
value of this kind makes tliem no less valuable as facts of science, 

A careful survey of the natural resources of a state or a nation is 
essential to the inauguration of a ^sterna tic plan for utilizing or 
developing them. This has long been recognized in theory, but has 
been strangely limited in its application. Geological surveys were 
inaugurated by many States more than half a century ago and by the 
Nation many years ago. Forest surveys also were begun in a very 
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general way by some of the States many years ago. A survey of the 
soils of any part of the country, however, seems not to have been 
seriously thought of until little more than a decade ago, yet the 
natural resources of the soil are of more importance to the welfare 
of mankind than all other natural resources combined. 

SOrL-PEETILITY IN^TISTIGATIONS. 

The work on the problems connected with the fertility of soils 
has opened up avenues of profitable investigation and already fore- 
casted results of great economic importance. The investigations have 
been made on soil from various parts of the United States, com- 
prising a number of important soil problems. During tlie year these 
researches have led to the discovery of organic soil constituents de- 
cidedly beneficial to growing croi)s. These are organic nitrogen com- 
pounds, and it has been demonstrated that they exist in organic 
fertilizers, in green manures, and in soils; that they are directly 
beneficial to crops, and that they are able to replace nitrates in aiding 
plant growth. The facts demonstrated by these investigations are 
of fundamental significance in soil fertility, and the recognition of 
these directly beneficial soil constituents is no less important than 
the recognition that harmful soil constituents exist. 

The effect of harmful soil constituents and their distribution in 
the soils of the United States has been further investigated. The 
presence of one of these harmful constituents has been definitely 
associated with poor yield on many soils from all parts of the United 
States from Maine to Texas and Oregon. The compound is therefore 
of common occurrence and is likely to be encountered in soils where 
unfavorable conditions exist which tend to form and accumulate 
this constituent. 

The nature of soil humus has been further investigated and a con- 
siderable number of new constituents determined, among them or- 
ganic compounds containing nitrogen and phosphorus. The nitrogen 
and phosphorus are frequently tied up in the soil in very resistant 
forms in complex compounds which have been isolated. To be 
utilizable by plants this complex must be broken up, and this phase 
of the question has already been studied with considerable success. 
The cliief aim in the agricultural use of nitrogen is to convert this 
into nitrates by chemical and biological means, an operation which 
is far from simple. The present researches are very suggestive of 
the fact that for agricultural purposes it may not be necessary to 
convert all nitrogen into nitrates, but that nitrogen of waste nitrog- 
enous materials in the industries can be converted into compotinds 
of the nature of the beneficial soil constituents discovered in this 
work, and so make available to agriculture much nitrogen now lost 
because of the difficulty of converting it into nitrates. 



106 YEAEBOOK OF THE DEPAETMEOT OP AGEICULTUEE. 

FERTILIZER RESOURCES* 

The management of the soil for the efficient and economic pro- 
duction of crops is the fundamental problem of agriculture. In 
general, three instrumentalities are available, namely, tillage, crop 
rotation, and fertilizers. And the history of the world shows that 
as the civilization of a region advances intensive methods of cultiva- 
tion replace the extensive methods of the pioneer, and all three in- 
strumentalities must be employed that the land may be brought to 
and maintained at a high productivity. 

Tillage and crop rotation problems are very largely within the 
personal control of the farmer himself. Fertilizers, however, in- 
volve contact with outside commercial and manufacturing interests, 
so that they invite the special aid of the Government, Two great 
problems are presented, (1) to find sources of fertilizer materials, 
and point out methods and agencies for the preparation of the mate- 
rial to the use of the farmer, and (2) to bring the people to a realiza- 
tion of the value of properly used fertilizers. To both of these 
problems this department is addressing itself assiduously. To further 
the efforts of the department, especially in meeting the demands of 
the first problem, Congress at its last regular session made a special 
appropriation, directing that the Bureau of Soils should explore and 
investigate natural sources of fertilizer materials. Although less than 
half the. fiscal year has expired since this appropriation became avail- 
able, the results accomplished are of a character to justify special 
comment at this time. 

Phosphatic fertilizers have been studied, the areas of productive 
rock at present and prospectively available have been noted, and 
valuable information has been gathered regarding improvements in 
methods of saving waste at the mine and in the manufacture and 
distribution or sale of product. It seems that new occurrences of 
natural deposits of phosphates are being continually reported and 
that the amount of such material now known to exist in this country 
is so vast as to dissipate any fears as to our natural resources in this 
regard. At the same time, for many reasons, improvements in meth- 
ods of mining and utilizing this great resource are imperatively 
demanded in the people’s interest, and we have called attention to 
these matters in appropriate publications from this department. 

Among the various sources of nitrogen fertilizers, possible depos- 
its of nitrates in the arid and semiarid areas of the country have 
long held a prominent place in the scientific and popular mind. Our 
people have observed and studied some deposits of this character. 
Generally, however, these deposits are either too small in amount to 
justify commercial exploitation or they are inaccessible to transpor- 
tation or available water for working them, or are otherwise of 
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doubtful economic importance. There is no available experience in 
this country to guide our people in working such deposits, the con- 
ditions surrounding them being essentially different from those in 
other countries. 

Whether or not natural deposits of nitrates can be commercially 
exploited is yet an open question, but it is a distinct advance to know 
that such deposits exist. Various other sources of nitrogenous fer- 
tilizers have also been investigated, and it is especially worth noting 
that there is a well-defined tendency in our main coking regions to 
introduce modern ovens and make available large quantities of am- 
monia, which have generally been discarded until very recently. 

Especial interest attaches to the work on potash fertilizers, because 
commercial sources of potash have been unknown in this country, the 
world’s supply in fact coming from the Stassfurt deposits in Ger- 
many. The advantage of having a domestic source is so obvious as 
to require no comment. Possible sources of potash arei by no means 
few. Much potash can be recovered from the immense accumulations 
of sawdust in our lumbering regions, from the vinasses in our sugar 
mills, from wool washings, etc. Possible sources of potash include 
also the bitterns or mother liquors from our salt workings. These 
are now under investigation. Segregated deposits of potash salts 
may lie under our known salt deposits, or below the present surface 
in desiccated sea or lake beds. This is now being investigated. The 
desert basins are being explored by our agents for surface deposits 
of potash, as well as nitrates. 

The utilization of natural potash-bearing silicates has long at- 
tracted investigators and inventors. Vast deposits of potash feld- 
spars, glauconite, leucite, and other suitable minerals exist in this 
country, and our laboratories as well as private parties are now 
actively at work on methods for extracting the potash. The extrac- 
tion of potash in various ways is perfectly feasible in the laboratory. 
But the energy required to break down the chemical combinations 
and extract the potassium is so large as to make its production in- 
hibitive at the present time. Extremely cheap power or the inci- 
dental production of valuable by-products might possibly make the 
potash silicates commercially available. 

There is, however, one mineral which occurs in large quantities 
and which offers some hope of becoming a commercial source of 
potash. This is the basic alumino-potassic sulphate known as 
alunite. From it potash alum (known commercially as Eoman 
alum) has long been made in Europe. Our people have shown that 
potash can be readily obtained from the mineral, and, by special 
devices which they are studying, probably other by-products can be 
obtained which will greatly cheapen the cost of the potash. 
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The most promising source of potash at present is found in the 
large areas of kelp groves or sea algse lying along the Pacific coast, 
growing wherever there is a rocky bottom and a rapid tideway, or 
beyond the surf line, at depths of from 6 to 10 fathoms. These groves 
are of various areas from beds of a fraction of an acre to stretches 5 
miles in length and 2 or more miles in width. During the past sum- 
mer cur people have mapped about 100 square miles of kelp groves 
in different localities from Puget Sound to Point Loma and have 
studied the character of the algae as well as the conditions necessary 
to their utilization commercially and to their maintenance as a per- 
manent resource of the country. Many more areas yet remain to be 
studied and mapped, but from what has been accomplished in this 
preliminary work I am assured that a conservative estimate shows 
that the kelp which could be gathered from the 100 square miles 
already surveyed, and without detriment to the permanence of the 
groves, should jdeld 1,000,000 tons of chloride of potash annually, 
worth at least $35,000,000, or about thrice the value of the present 
importations of potash salts from Germany. 

Satisfactory methods of gathering the kelp are yet to be worked 
out, but present only minor mechanical difficulties. The value of 
the kelp is, moreover, probably much greater than represented by the 
content of potash alone. Our laboratories have shown that iodine 
and other useful products can be obtained which will pay in large 
measure, if not fully, for the cost of gathering the kelp and abstract- 
ing the potash salts. 

Enough has been accomplished to show that this country has within 
its own borders resources to meet the fertilizer requirements of the 
present, and for a greatly increased use in the coming years. The 
saving to our people which can reasonably be expected from these 
investigations is enormously greater than the cost. These investiga- 
tions are, however, but little more than begun, although begun very 
well. That they should be liberally supported and actively prose- 
cuted can admit of no possible argument. Economic independence 
of outside nations with large financial gain to the public at the same 
time is a desideratum justifying the utmost effort of our scientific 
investigators and strong sympathy and aid from the people’s 
representatives. 

BUREAU OE EISTTOMOLOGY. 

The work of the Bureau of Entomology covers the whole field of 
the economic aspect of the work of insects, whether they are injuri- 
ous to agriculture or horticulture or to domestic animals or man, 
or whether they are beneficial in one way or another. Only a few 
of the numerous investigations carried on under this bureau can be 
mentioned here. 
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WORK ON THE GIPSY MOTH AND THE BROWN-TAH MOTH. 

The general conditions in that portion of the country originally 
invaded by the gipsy moth, that is to say, eastern Massachusetts, 
have been better during the past year than for many previous years. 
This has been due in part to weather conditions, to the prevalence 
of the wilt disease, to the gradual increase of parasites imported 
from abroad, and to the cumulative effect of the excellent work done 
along roadsides by the Bureau of Entomology, in certain forests 
by the State of Massachusetts, and in the different towns under 
municipal and State control. The conditions in New Hampshire, 
however, are much worse than in Massachusetts. Many towns in the 
southeastern part of the State are seriously infested, and the insect 
occurs in 125 towns in all. In several of the northern towns the 
pest has apparently been exterminated. In Maine there has been a 
further spread, and a new colony has been found in Ehode Island. 
The brown-tail moth has established itself in the northeastern part 
of Connecticut. 

The increase and spread of the imported parasites and natural 
enemies of both the gipsy moth and the brown-tail moth has been 
gratifying, and several species have been brought in during the past 
year in large numbers which the Bureau of Entomology had not 
previously been able to secure. During the summer an imported 
Japanese egg parasite, which had previously been thought to have 
died out, was recovered in considerable numbers. An appreciable 
effect upon the numbers of the gipsy moth as the result of parasitic 
work is beginning to be noticed. 

New studies have been begun of the feeding habits of the newly 
hatched caterpillars of the gipsy moth, and already it seems that it 
will probably be possible to control the gipsy moth in forested areas 
by a certain variation in forest management dependent upon the 
feeding habits of the young caterpillars. This means that the for- 
ests of New England, and later other portions of the country, are 
not doomed, and that a good stand of timber can be maintained 
even should the pest increase beyond the ultimate control of the 
parasites, and this in itself is most unlikely. It appears, in fact, 
that the number of species of forest trees upon which the young 
gipsy moth larvae can feed and maintain themselves until they reach 
a considerable size is very limited. 

THE AUFALOTA WEEVIH. 

The situation regarding the alfalfa weevil, an insect obviously 
imported from Europe, and which became established in the vicinity 
of Salt Lake City, Utah, is continuing to become more serious and 
alarming. The last Congress made immediately available $10,000 
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for an investigation of the pest. Experts of the Bureau of Ento- 
mology, working in cooperation with the Utah Agricultural Experi- 
ment Station, have traced the spread of the insect from Salt Lake 
City south to Springville and north to Ogden, west to beyond 
Tooele and east to Wyoming. Judging from what has been observed 
between Salt Lake City and Ogden, and between Ogden and Brig- 
ham, the uniform normal spread of the pest is about 30 miles a year, 
though circumstances may greatly change this. Many experiments 
have been carried out with mechanical devices for destroying the 
pest in infested alfalfa fields and thereby protecting the second and 
third crops. An investigation was made of the parasites of this 
weevil in Italy, and during March and April last large lots of the 
stems of alfalfa containing eggs parasitized by a minute parasite 
were sent to Salt Lake City, arriving there in good condition and 
the parasites emerging in numbers. Three other parasites were sent 
over later, and an attempt is now being made by agents of the bureau 
to establish them in the Utah alfalfa fields. 

WORK IN THE ORANGE AND LEMON GR0\T:S OF CALIFORNIA AND FLORIDA. 

In my last report I mentioned the completion of the study of the 
problem of hydrocyanic-acid gas fumigation in California, directed 
against certain scale insects on citrus trees, and stated that the care- 
ful experimental work carried on had resulted in a great reduction 
in the cost of fumigating, since one treatment under the new meth- 
ods was as lasting in its effects as three or four distinct treatments 
under old commercial methods. Observations during the past year 
have shown that this was an underestimate, and that an orchard 
once fumigated will remain clean for three years before it is neces- 
sary to repeat the operation. Thus the cost of keeping an orchard 
free from scale is now only one-sixth of what it used to be in the 
days of commercial and unscientific treatment. 

The work in Florida against the white fly having demonstrated 
that in most cases the gas treatment is too expensive, attention has 
been directed to the determination of the most practical and effective 
spray application. Tests have been made on a large scale, often 
over entire orchards, with a variety of insecticides, and it now seems 
rather well demonstrated that spraying will, under Florida condi- 
tions, be more generally adopted in the future than control by fumi- 
gation. The expert who was sent abroad in a search for the original 
home of the white fly, and with the idea of importing from this 
locality, when found, parasites or natural enemies which could be 
established in the Florida orange groves, has been successful in at 
least a part of his mission. In November, 1910, he found the white 
fly at i^haninpur, India, under conditions that appear to indicate 
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that the white fly is indigenous to that part of the world. He has 
found that it is attacked by two species of ladybird beetles, and he 
has also found an internal parasite. A large part of the present 
year has been devoted to the effort to secure the parasites in suffi- 
cient numbers and in proper condition to permit sending them suc- 
cessfully to this country. He has established the white fly on small 
growing trees, and has secured living specimens of the parasite breed- 
ing in these white flies, and the trees themselves will be brought to 
the United States in Wardian cases. 

The investigation of the orange thrips, begun at Lindsay, Cal., 
has been extended to southern California, especially in the Riverside 
district, where it seems to be causing considerable damage. Appli- 
cation of a spray consisting of a lime-sulphur solution with a to- 
bacco extract added is the best remedy so far found. 

WORK AGAINST FOREST INSECTS, 

It is significant of the practical nature of the methods of bark- 
beetle control recommended by the Bureau of Entomology and of the 
practical demonstrations that have been carried on that no com- 
plaints of depredations have come to the bureau during the year 
from the areas in Colorado and Montana where control work was 
carried on in previous years according to the instructions of the 
bureau. During the past year the work has been principally in the 
way of practical demonstrations, as the result of the investigations 
of previous years. As an example, in cooperation with private 
owners in the vicinity of Columbia Falls, Mont., over 10,000 trees 
were treated. Formerly 10,000 trees died each year, but as the result 
of last year’s work only 2,000 required treatment this year within 
an area of more than 100 square miles. This is undoubtedly the 
direct result of the control work of last year, which cost nothing, 
since the treated trees when utilized for fuel and lumber are worth 
far more than the cost of treatment. Work done in cooperation with 
the Interior Department on the Glacier National Park resulted in 
the treatment of 1,295 trees in the vicinity of McDonald Lake, and 
the present conditions indicate that the work has been successful in 
arresting the spread of the damage. 

Active control work was undertaken in northeastern Oregon in 
the fall of 1910, and was completed June 30, 1911. This work was 
done by the Bureau of Entomology, in cooperation with the Forest 
Service, with private owners, and with the General Land Office of 
the Department of the Interior. The preliminary reports indicate 
that 27,158 trees were treated at a cost of $33,180 to the Forest 
Service, and that 6,853 trees were treated at a cost of $2,806 to private 
owners. More than 100 men were engaged in the work during May 
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and June. The results of this large control demonstration can not 
be known until the close of the present fiscal year, but it is believed 
that they will prove to be successful, and that the demonstration of 
methods and the training of men for control work will be of the 
greatest value in the future. 

It is estimated that the timber saved as the direct result of control 
work in the Eocky Mountain region, under instructions from the 
Bureau of Entomology or according to its recommendations, repre- 
sents a stumpage value of $2,000,000. 

INSPECTION WORK. 

In my last report I called attention to the urgent need of the pas- 
sage by Congress of a plant quarantine and inspection law, and 
showed that the United States is the only great power without a law 
to protect it from the introduction of plant diseases and insect pests. 
Practically all of the European and other foreign powers have such 
laws, as have also Canada and the other important English colonies. 
The United States has become a dumping ground for refuse stock, 
much of which comes to this country to be sold by auctioneers under 
the hammer. The better class of nursery stock is also often infested 
with insect pests or diseases which could be detected by proper 
inspection. More than half of the important insect pests of the fruit 
and farm products of this country were originally brought in on 
imported nursery stock, and these now occasion an annual tax of sev- 
eral hundred millions of dollars. The San Jose scale, the cotton boll 
weevil, the gipsy moth, and the brown-tail moth are instances of 
accidental importations, and the alfalfa weevil mentioned in a pre- 
vious paragraph is another. Since my last report infested stock has 
been constantly coming in. The Bureau of Entomology has been 
notified by the customhouses and by the railroads when plants are 
received, and such arrangements as could be made for inspection at 
points of destination have been carried out. In most of the States 
there are efficient inspection laws and efficient inspectors. To exem- 
plify the danger of the present condition of affairs, during the past 
year a careful inspection of the importations by the Department of 
Agriculture showed that more than 20 different pests had been 
brought to Washington from foreign countries on plants. Of course 
these were intercepted and destroyed, but the presence of 20 new 
pests whose capacities for crop destruction were undoubtedly very 
great affords the strongest possible argument for the passage of a 
JSTational plant quarantine and inspection law. On three different oc- 
casions during the past year the gipsy moth has come in on imported 
stock consigned to different localities in the country. 
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OTHER WORK. 

Other important operations carried on by the bureau during the 
year may be briefly mentioned. The work against the cotton boll 
weevil has been continued. The weevil extended its range during the 
year into the State of Alabama. On the other hand, it was entirely 
absent from certain regions in northern Texas, where it was present 
last year. It also did no noticeable damage in Oklahoma. Studies of 
the parasites of the weevil were continued, and Texas parasites were 
introduced at two points in Louisiana. The work on tobacco insects 
was also continued. A notable discovery was made with regard to 
the so-called tobacco wireworm which indicates that it can be con- 
trolled by cultural means. It feeds naturally upon certain weeds 
and these weeds are eliminated by rotation of crops. In the 
study of sugar-cane insects new points of importance were as- 
certained. The Argentine ant and the cotton red spider work was 
continued. Demonstration work in the deciduous fruit regions in 
California, with remedies for the pear thrips, was carried on with 
excellent success, indicating that in prune orchards the yield from an 
acre treated according to the directions of the bureau reached a value 
of $367.93, where an untreated acre yielded only $6.65. Work upon 
the codling moth, plum curculio, Hessian fly, and the jointworm has 
been continued with success, and important advances have been made 
in methods of fighting insects affecting vegetable crops and stored 
products. Information on the subject of the house fly as a carrier of 
typhoid fever and on malarial mosquitoes has been published, and 
the study of the tick which transmits Rocky Mountain spotted fever 
has been completed. Further studies upon the cattle tick have been 
made, and an investigation of the possible influence of certain insects 
in the carriage of pellagra has been begun. The work on bee diseases 
has been continued, 

bhueatj of biological subvey. 

EATS A2sD THE PLAGUE. 

The rat is one of the most destructive mammals known, and the 
vast losses it annually causes in the United States call for increased 
efforts to reduce its nmnbers and to exterminate it wherever possible. 
Moreover, the continuance of the bubonic plague in foreign countries, 
with which we have constant trade relations emphasizes the danger 
of the landing of plague-stricken rats from incoming ships, and 
renders imperative the need of perfecting means for the destruction 
of these vermin, now believed to be the chief means for disseminating 
this dread disease. During the past year experiments were continued 
to discover effective means of reducing the numbers of this pest, 
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Avithout the discorery, however, of methods superior to those recom^ 
mended in Farmers’ Bulletin 369. While poison and traps must 
eontiiiue to be the chief means of reducing the numbers of these 
mischievous rodents in public buildings, dwellings, stores, and ware- 
houses, it can not be too strongly urged that preventive methods are 
vastly easier, much more effective, and in the long run cheaper. The 
rat-proofing of buildings, especially those in which foodstuffs are 
stored, should be insisted on as far as possible. This precaution, 
coupled with the withholding of food so as to reduce reproductory 
powers and make trapping and poisoning effective, will result in ma- 
terially reducing the number of the pests and lessening the danger 
from them. 

GROUND SQUIRRELS AND THE PLAGUE. 

Throughout much of the region west of the Mississippi Eiver ground 
squirrels of many species abound. In past years much time and atten- 
tion has been given to the study of the habits of these rodents and 
of methods of controlling them, since wherever found they are ex- 
ceedingly destructive to farm crops, and in irrigation districts they 
do much damage by burrowing into embankments, thereby causing 
costly breaks. The spread of bubonic plague by rats to the ground 
squirrels of California, discovered by the Public Health and Marine- 
Hospital Service, is a matter of national importance, since there is 
danger not only that the disease may become endemic in that par- 
ticular State but eventually, through the agency of other species of 
ground squirrels, spread to neighboring States and thus threaten the 
whole countr3^ As yet plague germs have been found in only one 
other native rodent, the California wood rat, and in only one indi- 
vidual of that species. The destruction of a mammal so numerous 
and so widely distributed as the California ground squirrel is a 
very serious undertaking on account of the great cost involved, and 
yet safety from the plague can apparently be fully assured in no 
other way. 

During the year careful experiments were made to discover, if 
possible, better and cheaper methods of poisoning ground squirrels, 
and a circular embodying the results of these experiments was pub- 
lished. The formulas in Biological Survey Circular 76 can be con- 
fidently recommended for cheapness and effectiveness. This cir- 
cular has been widely distributed throughout California, with a view 
to stimulating activity on the part of resident farmers and land- 
owners generally in the work of ridding their lands of ground squir- 
rels- When fully advised of the importance of the work, they have 
usually shown themselves ready to do their part. The present law 
of California, which requires the cooperation of all landowners in 
the work of exterminating ground squirrels, will, if fully enforced, 
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go far toward providing a remedy, especially if the State, through 
county and other officials, arranges for furnishing poison or poisoned 
bait in necessary quantities to landowners at cost. By providing 
centers of distribution the poison can be supplied ready for use at 
comparatively low cost, which will greatly stimulate its use by 
farmers and others. 

RELATION OF NATIVE MAMMALS TO SPOTTED FEVER. 

The recently" ascertained agency of certain of our native mammals 
in the transmission of diseases vastly increases the importance of a 
Imowledge of the exact range of the species concerned and their 
habits. It is now known that the so-called spotted fever of the Eocky 
Mountain region is transmitted from certain native mammals to 
men through the agency of ticks. In its most virulent form this 
fever, fortunately, has a restricted range, being confined to a portion 
of Bitterroot Valley, western Montana; but in milder form it pre- 
vails in parts of Idaho, Wyoming, Utah, and Nevada, and probably 
elsewhere in the Eockj^ Mountain region. During the past year the 
Biological Survey, the Bureau of Entomology, and the Agricultural 
ExiDeriment Station of Montana cooperated in a field and labora- 
tory study of the agencies and manner by which the disease is trans- 
mitted to human beings. The work of the Biological Survey was 
chiefly confined to ascertaining the species of native mammals which 
carry ticks in any stage of development, since presumably one or 
more of these mammals is, if not the original, the chief source of 
infection. 

A collection of the mammals of the valley and adjacent mountains 
was made and the ticks discovered were turned over to the assistants 
of the Bureau of Entomology for experiment and study. No fewer 
than 18 species of mammals were found to harbor fever ticks — proof 
of the great difficulty that must necessarily attend any attempts to 
exterminate all the wild hosts of the ticks over the region in which 
the fever j)revails. The mammal found to be most frequently in- 
fested — possibly in Hois respect equaling all other wild mammals 
combined — ^is the common ground squirrel of the region {Gitellus 
cohimhiarms)^ which abounds over much of the valley. As a very 
important step in the suppression of the disease, a thoroughly organ- 
ized camj)aign to exterminate this squirrel within the limits of the 
valley should be made. Such a campaign may be urged on the double 
ground of the public health and the advantage of the farmer, since 
this mammal is a very serious pest, not only in this particular valley, 
but wherever grain is sown in Washington, Oregon, Idaho, and Mon- 
tana. In connection with a study of the local wild mammals, an 
assistant of the Biological Survey during the coming season will 
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demonstrate to the people within the infested district the best method 
of exterminating this ground squirrel and other wild mammals that 
carry ticks. By means of State or county cooperation the small tick- 
carrying mammals of the western side of Bitterroot Valley, the area 
chiefly affected, could be exterminated at a comparatively small out- 
lay of time and money. 

PRAIEIE DOGS. 

Prairie dogs continue to be a scourge to farmers in many sections 
of the Sliddle West, and they exact heavy toll also from the stockmen 
by eating nutritious wild grasses which form the main reliance of 
range cattle. Their colonies sometimes number thousands of indi- 
viduals, and as it requires only about 200 to consume the forage of a 
steer their colonies collectively are a heavy drain on both pasturage 
and crops. During the year many experiments have been made 
with a view to finding better methods of poisoning or otherwise 
destroying these animals without at the same time endangering the 
lives of valuable birds. 


SILVER FOX INDUSTRY. 

During the past year many inquiries have been received from 
various parts of the United States regarding the practicability of 
rearing the silver or black foxes for profit, and there is a steady 
demand for the Farmers’ Bulletin on this subject. Interest in the 
business has no doubt been stimulated by the enormous prices ob- 
tained for skins, and even larger sums paid for first-class breeding 
animals. Efforts are being made to obtain all possible information 
as to the success of breeders who have engaged in the business with 
a view to issuing a supplemental report on the industry. 

WOODPECKERS. 

As a class, woodpeckers are among our most useful birds. They 
destroy numbers of noxious insects and lend effective aid to the 
preservation of forests, city shade trees, and fruit orchards. A 
bulletin on these birds was issued during the year, analyzing the food 
they eat, explaining the ways in which they are of value to the 
farmer, and indicating methods by which their number may be in- 
creased by the use of artificial nesting sites. 

Unfortunately there is one small group of woodpeckers, properly 
known as sapsuckers,” which are destructive rather than beneficial. 
Still they must be credited with doing some good by eating insects, 
though they do much injury by pecking holes in the bark of trees, 
especially fruit trees, for the purpose of obtaining the inner bark 
and the sap, both of which are highly relished for food. As they 
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return to the same tree time after time, and often season after season, 
the area denuded of bark constantly grows larger, and many young 
trees are killed. Moreover, the effect of their boring is visible in 
the shape of checks, distortions, and stains yeai's afterwards when 
the trees are felled and worked up into lumber. It has been esti- 
mated that the damage to wood products in the United States by 
these sapsuckers is more than a million dollars yearly. This in- 
vestigation of the habits of the sapsuckers and the kind and extent 
of the injuries they inflict on trees and lumber appears in the form 
of a bulletin, together with suggestions as to the best method of 
protecting trees from their attacks. 

SHORE BIRDS. 

Notwithstanding their small size and the fact that many of them 
retire to the far North to breed, our shore birds have been so ruth- 
lessly pursued by gunners that all of them are fast diminishing in 
numbers, at least one species has been exterminated, and several 
others are nearing the same end. The value of shore birds as food 
is widely recognized and is indeed the chief cause of their present 
scarcity. But few are aware that many of them do good service by 
eating noxious insects, including mosquitoes in the larval state. 
Being valuable both for food and because they destroy insects, their 
extermination would be a calamity, especially as during some part 
of the year they visit every State in the Union and range from 
ocean to ocean. The prohibition of the sale of these birds, the 
abolition of spring shooting, and the restriction of the bag limit in 
the open season will probably result in preserving the several species 
for future generations. 


CRAYFISH. 

In certain regions of the Southern States, particularly in north- 
eastern Mississippi and Alabama, crayfish are very numerous, and 
in their early stages do much damage to crops, such as com, cotton, 
and other staples. In the States mentioned they infest a territory 
of approximateh’' 1,000 square miles and in certain restricted sec- 
tions fairly swarm, their holes numbering thousands to the acre. 
In such places successful crop raising is impossible, and a large 
acreage noted for its fertility is practically useless because of the 
depredations of these crustaceans. Investigations have been begun, 
having in view the discovery of a method of trapping the crustaceans 
in large numbers and their utilization for food, or their destruction 
in their holes by means of a deadly gas. The experiments are not 
yet far enough advanced to warrant definite statements, but excellent 
results have been obtained by the use of gas. 
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BIOIX>GIC SUEVEY OF CAKAL ZO^fE. 

TKe construction of a canal across the Isthmus of Panama from 
ocean to ocean must ultimately affect the distribution of marine 
life along both coasts, while the physical changes wrought along the 
line of the new waterway, including the creation of a great fresh- 
water lake, the destruction of a belt of native forest, and the inevi- 
table introduction by commerce of new forms of both plant and 
animal life, must also considerably change Isthmian biology. A 
biologic survey of the Isthmus for the purpose of adding to our 
scientific knowledge of this recently acquired strip of territory and 
as a means of determining the nature and extent of future changes 
seemed very important, and a plan of work was entered into in coop- 
eration with the Secretary of the Smithsonian Institution, the Secre- 
tary of War, and the Secretary of Commerce and Labor. Under this 
cooperation an assistant of the Biological Survey has for several 
months been engaged in making collections of the birds and mammals 
of the Canal Zone as a basis for a comprehensive report upon these 
branches. The Istlimian region is rich in both these groups, and 
the collections already sent in are an earnest of the rich harvest 
of scientific data and specimens to be expected when the work is 
completed. 

EXPEDITIOX TO LAYSAN ISLAND. 

One of the largest sea-bird rookeries in the world is that on the 
island of Laj^san, the most important of a series of oceanic islands, 
some 600 miles northwest of the Hawaiian Islands. These islands 
were set apart as a bird reservation February 3, 1909. 

About two years ago Laysaii was raided by alien feather hunters 
and a vast number of birds were Idlled for their plumage. During 
the year the University of Iowa planned an expedition to the island 
in order to secure material for representative groups of sea birds 
to form part of the university museum exhibit, and the cooperation 
of this department was sought for the purpose. The four men 
selected by the university were appointed temporary wardens of 
the department and, in addition to a representative seides of the 
birds of the island, they will furnish a detailed report of the present 
condition of the rookeries, the number of birds that breed there, 
and the effect on the prosperity of the colony of the raid of the 
feather hunters mentioned above. 

BIOIX)GrCAL INVESTIGATIONS, 

Biological investigations have been carried on during the year in 
Alabama, Arkansas, Idaho, Kentucky, Montana, Tennessee, Wyo- 
ming, and Virginia, and the information gathered has added much to 
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our kno^\'ledge of the distribution, abundance, habits, and economic 
relations of mammals and birds. It has also yielded data for numer- 
ous corrections of life and crop zone maps and enabled ansrrers to 
be given to numerous inquiries as to the crops best suited to speci- 
fied areas. 

A revised and corrected edition of the zone map of Korth America 
has been published during the year, and for the first time the out- 
lines of the Tropical and Hudsonian Zones have been shown with 
some detail. While mainly estralimital, both these zones are rep- 
resented in the United States; the Tropical in Florida, the Hud- 
sonian on the higher mountains and in Alaska. 

A report on the biological survey of Colorado has been issued and 
distributed. It covers the subject of life and crop zones of the State 
and includes a detailed zone map and a fully annotated list of the 
mammals. 

GAIME PRESERVATION AND INTRODUCTION. 

While the need of game protection is each year better understood, 
and while effective legislation for the preservation of game becomes 
yearly more general among the States, it is apparent that the ex- 
tinction of the wilderness by growing settlement must, sooner or 
later, deprive the United States of most of its big game, except as 
it may be preserved on lands set apart for that purpose. Hence, in 
addition to unremitting efforts to prevent rapid destruction of game 
by market hunting or excessive killing for sport, growing attention 
is demanded by the question of game iireserves, both private and 
public. The Biological Survey has devoted much consideration to 
this phase of game preservation, and much work has been done in 
connection with game preserves and bird reservations. 

ELK IN W'TOMING. 

At the close of the session the Sixty-first Congress made an ap- 
propriation of $20,000 for the feeding, protecting, and removing of 
elk in the region known as Jacksons Hole and vicinity, Wyoming. 
As soon as the appropriation became available two representatives 
of the Biological Surrey were sent to Wyoming to do whatever was 
possible for the starving elk. As all the available hay had been 
secured by the State and was being fed to the elk, attention was 
turned to other phases of the problem, such as the conditions re- 
sponsible for lack of food, the nimiber of elk that died from starva- 
tion, the possibility of securing an adequate supply of hay for next 
winter, the location of available sites for winter refuges, and the 
practicability of transferring elk to other localities. As an experi- 
ment two small herds were transferred to the National Bison Eange 
and the W'ichita Game Eefuge, and careful consideration has been 
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given to the feasibility of moving others to the Medicine Bow 
Mountains and the Big Horn Range next winter. In short, a 
thorough study is being made of the elk problem in all its phases, 
and a report on the subject will soon be ready. 

IMPORTATIONS. 

The necessity for constant watchfulness to prevent the introduc- 
tion of foreign birds and mammals likely to become pests continues 
to be manifest. Three mongooses brought to New York in February, 
1911, were promptly killed on board ship, and one mongoose and two 
flying foxes on exhibition at Kansas City were placed in the safe 
custody of zoological parks. 

The importation of European partridges, which last year dropped 
from 30,000 to 18,000, rose again to 36,507. While this increase 
seems to show a growth, or at least a continuance, of the popularity 
of this bird for stocldng covers, yet from other sources it is evident 
that repeated failures to acclimatize it have had a discouraging 
effect. It is important to note that 10,000 of the partridges imported 
in the current year were consigned to one destination — the State of 
Iowa, which has undertaken the experiment of acclimatization on an 
unusually large scale. 

BIRD RESERVATIONS. 

One new bird reservation was established during the year on the 
Clear Lake Reservoir in the northern part of California, a few miles 
southeast of Klamath Lake. This reservation, which increased the 
total number to 52, is an important breeding ground for birds. 
Owing to the growing importance of questions arising in connection 
with three of the reservations in Oregon and Idaho, an inspector was 
appointed to visit them from time to time. Adjustment of relations 
with the public in connection with the maintenance of the Deer Flat 
Reservation will require careful consideration. The Deer Flat Reser- 
voir is the stopping place for thousands of ducks and many other 
waterfowl in the fall migration; it pi’omises also to be an important 
nesting ground for waterfowl in the future. It is essential, therefore, 
that it receive special attention if its purpose as a bird reservation is 
to be maintained. The lake, however, is situated only 6 miles from 
Caldwell and is likely to become a summer resort. A trolley line 
connects it with Caldwell, and boats have been placed on the water 
for the use of excursionists. It may be found necessary to keep part 
of the lake free from intrusion by pleasure seekers, at least during 
the nesting season. The question of stocking the reservoirs of Cold 
Springs, Oreg. ; Deer Flat and Minidoka, Idaho ; and Belle Fourche, 
S. Dak., with fish was taken up with the Bureau of Fisheries, and it 
is probable that these reservations for birds will soon become reser- 
vations for fish as well. 
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NATION AR BISON RANGE. 

No damage was done to the National Bison Range, in Montana, by 
the forest fires of 1910, although they raged around it only a short 
distance away. Fifteen buffalo calves were bom in the spring of 
1911, and 3 adult buffalo, presented by the American Bison Society, 
were placed on the range. Twelve antelope from the Yellowstone 
National Park and 7 elk from Jacksons Hole, Wyoming, were added 
to the occupants of the range during the year. Four of the antelope 
died, and as no deer have been seen recently, the game on the range 
at the close of the year comprised 66 buffalo, 8 antelope, and 7 elk. In 
this connection it may be mentioned that the American Bison Society 
'is taking steps, in cooperation with this department, to secure ground 
for an additional bison range in South Dakota. 

ALASKA. 

More rigid protection of deer and walrus in Alaska having been 
found necessary, new regulations were issued on July 29, 1910, short- 
ening the hunting seasons, limiting the number of deer which may be 
killed by each hunter, preventing the sale of venison during 1911, and 
prohibiting all killing of walrus in Bristol Bay and south of the 
Kuskokwim River until 1912. Only five wardens were employed 
during the year, but this number will be augmented next year owing 
to an increase of $5,000 made by Congress in the appropriation for 
warden sei'vice in 1912. 

DIVISION OF ACCOUNTS AND DISBURSEMENTS. 

During the year there were received, audited, and paid 118,921 
accounts, amounting to $15,736,198.02. More than 4,200 of these ac- 
counts, moreover, were so-called combined accounts, in connection 
with which there was probably a saving of at least 21,000 checks, to 
say nothing of the saving of other clerical labor in connection there- 
with. There were also audited and sent to the Treasury for pay- 
ment 4,368 accounts. In the payment of the 118,921 accounts men- 
tioned above it was necessary to draw 244 requisitions on the Treas- 
ury and sub treasuries and issue 225,019 checks. There were issued 
during the year 27,345 requisitions for supplies, 7,063 letters of 
authorization for travel, 44,976 requests for passenger travel, and 
9,020 requests for department bills of lading and requests on the 
Quartermaster General for the transportation of Government prop- 
erty, while about 158,100 letters were written or received in the ordi- 
nary transaction of business. 

To carry on the work of the Department of Agriculture during 
the fiscal year ended June 30, 1911, Congress appropriated $13,487,- 
636 for the ordinary expenses of the department, in addition to which 
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permanent annual appropriations amounting to $0,329,000 and 
special appropriations amounting to $1,874,614 were available, mak- 
ing a total of $21,691,250. 

The disbursements of the department for the fiscal year 1911 
amounted to $17,188,339.27, and the greater part of the balance of 
$4,490,348.68 will be required for the settlement of outstanding 
liabilities. 

The amount for rent of buildings in the District of Columbia for 
the several branches of the department was $70,481.86. 

All accounts for the fiscal year 1909 having been settled, the uiiax- 
pended balance of appropriations for that year, amounting to 
$300,333.71, was covered into the Treasury on June 30, 1911. _The 
'account for the fiscal year 1910 is still open. 

The amount estimated for the fiscal year 1913 in the annual esti- 
mates for the regular appropriation bill is $17,233,452, which in- 
cludes $1,440,000 for agricultural experiment stations ; in addition to 
|Which there will be available permanent annual appropriations 
amounting to $5,706,000, making a total of $22,939,452. There is also 
an estimate in the sundry civil bill for printing and binding for this 
department amounting to $480,000, making a grand total of 
$23,419,452, which is an increase of $340,436 over the appropriations 
for the fiscal year 1912. This amount will be used for establishing 
new Weather Bureau stations in the fruit and horticultural sections ; 
for extension of the dairy and animal husbandry work in the eradica- 
tion of tuberculosis in domestic animals; for an extension of farm 
management investigations and demonstration work in the northern 
States, and an enlargement of the scope of pathological investiga- 
tions; for additional range investigations and tree planting; for an 
extension of the work under the enforcement of the food and drugs 
act ; for an extension of the soil survey work ; for an extension of the 
work under enforcement of the insecticide act; and for an extension 
of the work on road management and experimental roads. 

Division OE PtTBLICATIOnS. 

The number of different publications, circulars, and reports issued 
by the department during the year ended June 30, 1911, was 1,953, 
which is 29 less than during the previous year, but the number of 
copies printed for distribution to farmers and others interested in 
agriculture aggregated 27,594,877, which is 2,404,408, or nearly 10 
per cent, more than during any previous year. Ibis gratifying re- 
sult was accomplished without any increase in the appropriation for 
printing and with a slight decrease both in the appropriation and in 
the force available for the division work. 

Of the documents mentioned above, 27,250,250 were issued through 
the Division of Publications, and 344,627 were issued through the 
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Weather Bureau ; 185468,277 copies were of publications issued dur- 
ing the year and 9,126,600 were reprints of publications which had 
been previously issued, but for which there was still a considerable 
demand. Of Farmei*s’ Bulletins, 9,219,000 were secured with the 
appropriation available, 2,054,000 of which were copies of new bul- 
letins and 7,165,000 were reprints. Many of the Farmers’ Bulletins 
have long been in use by the farmers and a large demand still exists 
for them. 

Inasmuch as the amount expended in acquiring the information 
appearing in the department’s publications is more than $16,000,000, 
the appropriation of less than half a million dollars for printing and 
binding, of which only about $360,000 is available for printing re- 
ports, bulletins, and circulars for distribution among the people, in 
order that they may avail themselves of the results of this outlay and 
these investigations, is small and inadequate. If the available in- 
formation could be placed in the hands of every farmer, a fuller 
measure of usefulness should be achieved by the department. 

POPULAR DEMAND FOR PUBLICATIONS. 

Even with the increased number of publications printed and dis- 
tributed during the year, it was impossible to supply the popular 
demahd, which came from every section of the United States and 
from many other parts of the world. The department would have 
required at least 5,000,000 bulletins more than were at its disposal 
to have met the demand fully, and it was found necessary to select 
and send a few bulletins likely to be most useful to those whose re- 
quest had been for many more, and by this course make it possible 
to supply at least some bulletins to each applicant, instead of exhaust- 
ing the department’s supply in attempting to entirely satisfy a few. 
The distribution of this reading matter widely disseminates informa- 
tion along agricultural lines and is productive of a higher yield of 
better crops, better breeds of stock, new varieties of fruits, and im- 
proved conditions on the farm, the financial value of which alone 
amounts to millions of dollars annually, but the increase in comfort, 
contentment, and cheer can not be estimated. 

farmers’ bulletins. 

With the present appropriation of $125,000, it was possible to make 
an allotment to each Senator, Eepresentative, and Del^ate of ap- 
proximately 12,500 Farmers’ Bulletins, which was admittedly insuf- 
ficient in view of the increasing number of requests received from 
them. Therefore, the matter of securing a sufficient appropriation 
should be considered with the view to increasing the allotment Un- 
der the law only one-fifth of the Fanners’ Bulletins furnished were 
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available for distribution by the department, and this is not sufficient 
to permit it to comply with one-half of the requests received, and 
makes it necessary to refer applicants to their Senators, Eepresenta- 
tives, and Delegates, who themselves, in many cases, have already 
exhausted their supply. Hence it is obviously desirable that both the 
congressional and departmental allotments should be increased. An 
addition of $25,000 to the printing bill, available for printing 
Farmers’ Bulletins, would increase the allotment to each Senator, 
Kepresentative, and Delegate to 15,000, and would enable the depart- 
ment to more nearly comply with the demands made upon it. 

AN ALLOTMENT OF EVERY PUBITGATION FOR SENATORS, REPRESENTATIVES, 
AND DELEGATES IN CONGRESS. 

There is a constantly increasing demand for publications other 
than Farmers’ Bulletins from Senators, Representatives, and Dele- 
gates in Congress, which the department is unable to supply, very 
much to its regret. , These publications contain the results of our 
scientific investigations and experiments acquired at considerable 
expense, and they should receive the widest possible distribution 
among the people for whom they are intended. This, however, is not 
possible under the present system and with the available funds. So 
satisfactory has been the distribution of Farmers’ Bulletins that I 
am persuaded to recommend that an allotment of every publication 
issued by the department be made to Senators, Representatives, and 
Delegates in Congress. They are in close touch with the people and 
would be able to give the publications a wider and wiser distribution 
than they now receive. A considerable increase in the appropriation 
for printing would be necessary, but it is believed that the results 
would be so valuable and enduring to the people as to justify the 
additional expenditure. The subject is worthy of serious consid- 
eration. 

SCIENTIFIC AND TECHNICAL PUBLICATIONS. 

Our scientists are constantly conducting investigations and mak- 
ing important discoveries which are of great value to agriculture, 
hut the published results are not always adapted to the present uses 
of the great mass of the department’s correspondents. The informa- 
tion they contain is necessarily couched in more technical and scien- 
tific language than is desirable in popular pamplilets; hence the 
bulletins are printed in limited editions as permanent records of the 
achievements of the department in scientific research, and for dis- 
tribution to libraries, collaborators, and scientists, both in this coun- 
try and abroad, and to such persons as are likely to find them 
of special value. Publications of this class represent only about 2 
per cent of the total output, but owing to their greater length, the 
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use of more expensive illustrations, and the necessity for more ex- 
pensive paper, they use up about 20 per cent of the appropriation for 
printing and binding. The advisability of securing additional funds 
for publishing larger editions of bulletins of this class should be 
seriously considered, as it is believed that the publications should 
have a wider distribution. 

ECONOMIES EEEECTED. 

The channel through which the department distributes the results 
of its investigations and other information it desires to disseminate 
among the people, and especially the rural population, is its publica- 
tions, the editing and distribution of which is the province of the 
Division of Publications. It is the function of that division to meet 
the department’s requirements for printing and binding and to 
accomplish this with an almost always inadequate appropriation. 
Hence the economies of the division tend in the editorial work to 
the condensation of statement and improvement in form of the 
printed documents, and in the distribution work to closer organiza- 
tion and efficiency and expedition. 

The extent of the work performed in the division is dependent 
upon the growth of the department and the activity of its various 
agencies, and this activity depends upon so many extraneous con- 
ditions that it is not possible to even approximate at the begiimmg 
of the j^ear the amount of printing which will be required. Its opera- 
tions, therefore, may be accepted as an accurate index of the depart- 
ment’s work. The magnitude of the work devolving upon the editors 
is apparent when the large number of publications issued and the 
enormous amount of miscellaneous printing required by the depart- 
ment are taken into consideration. 

Perhaps the most striking feature of this division’s work was its 
success in promoting economy. Many manuscripts were reduced in 
size, illustrations were limited to those absolutely necessary to illus- 
trate the text, and the tables were greatly condensed. 

In many cases large savings were effected in the cost by reduction 
or other changes in the shape or size of blanks, eliminating waste in 
cutting the paper and substituting a perfectly satisfactory paper, 
but of a cheaper grade, for a high-priced article no better fitted for 
the purpose. The economy effected in this kind of work, however, is 
not confined to the manuscript and illustrations after being sub- 
mitted. The division’s supervision has exercised a healthful in- 
fluence throughout the department, tending to a more careful prepara- 
tion of the manuscripts, a more critical selection and minimization 
of illustrations, and less change in proof of the authors. The use 
of a more durable paper for some of the publications of the depart- 
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ment has been adopted, insuring the permanent preservation of its 
valuable publications and at the same time lessening the weight of 
the bulletins; while for the publications issued in large editions and 
of a more temporary value a lighter paper has been adopted, reduc- 
ing both the cost to the department and the cost of transportation 
through the mails. To add to the value and completeness of the pub- 
lications indexes are prepared for those which are of such size as to 
require it. The division also prepares and maintains a detailed card 
index of the contents of all publications of the department — perhaps 
the only one in existence. 

mnusTEAnoNs. 

During the year the division prepared 1,566 original drawings, 
produced 71,224 photographs, and filled 224 orders from outside de- 
partments for photographic work, which required the reproduction 
of 2,694 photographs, costing the purchasers $596.53. On the order 
of the department 1,252 duplicate electrotypes of illustrations were 
made for miscellaneous applicants by private firms, for which the 
applicants paid to the manufacturers a stipulated price per square 
inch- This growth in the photographic work has continued without 
increase in force. These facts do not convey an adequate idea of 
the constantly increasing demand upon that branch of the division 
from the other bureaus of the department, nor do they indicate 
the amount of labor and skill necessary to produce such technical 
and artistically correct illustrations as appear in the department’s 
publications. 

SALES OF DEPAHTMEKT PUBLICATIONS. 

As stated above, the department is often unable to furnish publi- 
cations requested by applicants, either because the supply is ex- 
hausted, or because the publication is of such a character that it 
can not be widely and gratuitously distributed. To meet such cases 
Congress has wisely provided a relief through the Office of Superin- 
tendent of Dociunents of the Government Printing Office. 

This official is authorized by law to sell Government publications 
at the nominal cost of printing and paper plus 10 per cent, and his 
sale of the publications of the Departoent of Agriculture during 
the last six years shows how increasingly interested the people have 
become in the department’s work, for in 1906 only 47,745 copies of 
our publications, costing the receivers $5,888.28, were sold, while in 
1911 the same official disposed of 183,577 copies, at a cost to the 
purchasers of $18,657.17. Under the operations of the law the 
Superintendent of Documents is permitted to reprint and sell pub- 
lications as long as there is a demand for them, paying for the re- 



EEPOET OF THE SECEETAHY. 


127 


printing out of the receipts from previous sales. During tlie year 
he reprinted 633 publications of the department, the editions aggre- 
gating 170,325 copies. Thus only 13,252 of the number sold by the 
Superintendent of Documents were furnished by the department. 

In previous years the records of the Office of Superintendent of 
Documents indicated that the purchases were generally from among 
the scientific and technical publications of the department, but current 
records show that while there has been a healthy increase in the 
number of scientific and technical department bulletins distributed 
through his office the great increase shown by his report was in the 
more popular and smaller publications, which give in a practical 
way the results of the scientific investigations. This proves that the 
rural population in greater numbers is seeking the aid of the depart- 
ment and is willing to pay for the documents needed when the 
department’s supply will not permit of gratuitous distribution. 

PUBLICATIOIfS FOE EESTEICTED ABEAS. 

The depai’tment’s correspondence relating to its publications shows 
an increasing demand for information relating to particular locali- 
ties or sections of the country, which it is often difficult to supply in 
printed form and which requires a disproportionate amount of labor 
to present in an individual letter. 

During the last two years there has been an increasing demand for 
information in regard to the agricultural possibilities of the different 
States. Information of this Mnd can be found in the soil surveys; 
but these, owing to the colored maps, are expensive, and, more- 
over, are not available for general distribution, as the editions for 
departmental use are limited to 1,000 copies. The appropriation for 
Farmers’ Bulletins provides for publications adapted to different 
sections, and many of these more recently issued have been prepared 
with a view to the needs of restricted areas. A Farmers’ Bulletin 
for each State, presented in popular style, is therefore contemplated. 

LAEGEE EDITIONS OF 100-PAGE PUBLICATIONS. 

Under the provisions of the printing bill now pending in Congress 
it would be possible for the department to print as many as 2,500 
copies of bulletins exceeding 100 octavo pages, which at present and 
for several years have been limited to editions of 1,000 copies. In 
many cases these bulletins have been of great scientific value, and the 
inability to distribute them more widely among the colleges and 
universities and in the scientific world generally has been a matter 
of regret and has deprived many of valuable information. It is 
hoped that the provision will prevail. 
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USE OF OUK PUBLICATIONS BY SCHOOLS. 

The demand for the department’s publications for use in schools of 
all grades continues to increase and is far beyond our ability to sup- 
ply. Of course an effort is always made to furnish to each* school 
making requests as varied and as large a supply as the limited 
number at our disposal justifies, for it is believed that such distribu- 
tion encourages agriculture and increases the prosperity of the Ee- 
public. An increase of the appropriation with the view of more 
nearly meeting the demands of these young men and women is worthy 
of serious consideration. 

BUBEAH OF STATISTICS. 

The quantitative interpretation of the figures indicating the 
monthly condition of those growing crops of which estimates of 
production are made at the close of each year is an important feature 
added this year to the crop-reporting system of the department. 

Since the significance of the monthly condition figures has been 
interpreted by the department, the various private interpretations, 
both by individuals and commercial organizations, differing in their 
statements, have practically ceased, and it has been generally con- 
ceded in all quarters that the interpretations emanating from the 
Bureau of Statistics are the fairest and the most authentic figures 
possible to be based on the crop condition report. 

All the leading crops except cotton are included in these quanti- 
tative interpretations. With cotton, however, it is impracticable to 
interpret the condition figures, as the amount of abandoned acreage 
is lacking, can not be ascertained until the close of the season, and 
is essential to reasonable accuracy in the translation. 

COST OF CROP PRODUCTION. 

The result of the investigation upon the cost of producing corn, 
wheat, and oats, published in several mmibers of the Crop Eeporter, 
made it evident that the cost of producing crops varies widely in 
different sections of the country. The average cost per bushel of 
producing corn was found to be 3T.9 cents (including rental charges) , 
varying by States from 30 cents in Iowa and South Dakota to 72 
cents in Maine; the average cost of producing wheat was 66 cents 
per bushel (including rental charges), varying by States from 44 
cents in Montana to 96 cents in South Carolina; and the average 
cost of producing oats was 31 cents per bushel (including rental), 
varying by States from 23 cents in Montana to 66 cents in Con- 
necticut. 

It is proposed to continue this line of investigation. 
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PROPORTIONED CAUSE OP CROP DAMAGE. 

The results of the first inquiry into the amount of damage done 
to each important crop in 1909 was published in November^ 1910. 
The summary showed that 81.8 per cent of the total damage is at- 
tributed to unfavorable climatic conditions, 4.8 per cent to plant dis- 
eases, 7.9 per cent to insect pests, 1 per cent to animal pests, 1 per 
cent to defective seed, and 3.5 per cent to unknown causes. 

CROP REPORTING. 

Investigations of the crop-reporting systems of several countries 
of Europe show beyond doubt that the systems of the countries visited 
contain no better features, and, as a rule, cover no range broader 
than our own; in fact, it was found that the system prevailing in 
this department, and already many years in operation, is far in 
advance of that of any other country. 

Many thousand reports received regularly from the voluntary cor- 
respondents are tabulated, and these form the basis of the crop re- 
port figures given out each month. 

The total number of questions asked of all classes of correspondents 
in the calendar year 1910 amounted to 2,582. Of these 2,003 were for 
use in making the crop report and 579 for special investigations. 
From the township correspondents alone 2,427,000 replies were re- 
cdved. 

A notable addition to the monthly reports of prices was a schedule 
comprising about 30 of the principal products of the farm other than 
the 14 which are reported on by the county correspondents. 

A comparative statement of monthly receipts of eggs and poultry 
was compiled each month and published in the Crop Reporter, show- 
ing the relative increase or decrease from month to month in the 
quantities received by large dealers who buy from the country, and 
the receipts at important markets. 

If the preliminary work attempted toward compiling a statement 
of the quantity of apples shipped from the principal producing 
regions is successful, such a statement will be issued in the near 
future. 

AGRIOimTURAL PRODUCTION AND POPULATION. 

Owing to the prevalence of high prices there has developed a gen- 
eral impression that the agriculture of this country is unequal to the 
needs of the increasing papulation. An investigation of the facts 
with regard to this condition failed to establish any cause for alarm. 
On the contrary, it is evident that this country has been passing 
through phases of agriculture in which declines in production per acre 
are the result of exploiting new land and in which recuperation M- 
lows with a pace greater than that of increase of population. 

20139 ®— YBK 1911 ^9 
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Just prior to the close of the JBscal year two investigations were 
begun relating to the development of agriculture as influenced by 
transportation companies, one with special reference to such topics as 
the movement of agricultural population and the occupation of raih 
road lands, and the other to the changes in the cost of distributing 
perishable farm products. 

COST OF PARaiEES’ SUPPLIES. 

From an extensive inquiry made among retail dealers doing busi- 
ness with farmers it appears that most articles purchased by farmers 
cost more in 1910 than in 1909, the average increase being about 
1,5 per cent. The purchasing power of produce of 1 acre in 1910 
was 7.3 per cent less than in 1909, but still about 44.1 per cent more 
than in 1899. 

SEEDTIME AND HARVEST. 

An unusually large undertaking of the pioneer sort was the work 
in the investigation of the dates of planting and harvesting in the 
United States and foreign countries, which has been continued and 
is so far advanced that the report on cereal crops, flax, cotton, and 
tobacco is now in press, and there is prospect of completing the 
reports on forage crops, truck crops, and seedtime and harvest in 
foreign countries during the fiscal year 1912. The plans of the 
work have been original, and in the processes of treating the primary 
materials for the deduction of conclusions there have been many 
practical problems to solve. 


IiIBBARY. 

The accessions to the department Library during the past year, 
exclusive of current periodicals, exceeded those of any previous year 
and amounted to 8,816, bringing the tetal number of books and pam- 
phlets on July 1, 1911, to 115,653. More than half of these acces- 
sions were received by gift or in exchange for department publica- 
tions. In addition to the accessions noted above the Library received 
currently nearly 2,000 periodicals. 

During the year the Library completed the first volume of its 
Monthly Bulletin, for which an author index was issued, thus ren- 
dering the Bulletin more useful for reference than was the case with 
the former list of accessions. 

Although the Library’s collection of books on agriculture and 
related subjects is probably unsurpassed in the country, the resources 
of other libraries are also used to aid in the investigations of the 
department, 6,397 volumes having been borrowed during the year 
from Washington libraries and 69 from libraries in other cities- On 
the other hand, the department Library is frequently called upon to 
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lend books to scientific institutions outside the city, especially to the 
State agricultural colleges and experiment stations. During the year 
615 books were thus lent. Several of the other Government offices in 
the city also use the Library freely. 

During the year about 2,000 duplicates received by the Library, 
for the most part official publications, were distributed to the libra- 
ries of the State agricultural colleges and experiment stations to help 
in completing their files. 

OFFICE OF EXPERIMENT STATIONS. 

RELATIONS WITH AGRICULTURAL EXPERIMENT STATIONS. 

The better financial conditions resulting from the increased Federal 
funds and other resources, as well as the growing demands of a pro- 
gressive agriculture in general, have continued during the year to 
increase the working efficiency of the experiment stations and to widen 
the scope of their activities. 

The appropriations provided for by the acts of Congress, which 
were received by 56 of the stations, amounted to $1,539,000 for the 
fiscal year ended June 30, 1911. The appropriations made by State 
legislatures for the work of the experiment stations again amounted, 
during the year, to over $1,000,000, and the fees received from the 
different kinds of inspection work, together with the amounts realized 
from the sales of farm products and secured from other local sources, 
aggregated about $500,000. 

Progress was made during the year in widening the scope and in- 
creasing the efficiency of extension work. To this class of work over 
100 persons are at present devoting their entire time. The organiza- 
tion, development, and growth of extension departments as separate 
branches indicate that it is realized that the stations themselves must 
remain true to the purpose for which they were established and for 
which they are maintained, namely, scientific investigations of the 
problems relating to agriculture. 

One of the important features of the stations’ work has related to 
dry farming, with a bearing not only upon the crops and methods of 
culture adapted to regions of deficient rainfall, but also upon the 
complex relations of water to the growth and health of plants, the 
nature of drought resistance, and the means of producing plants re- 
sistant to adverse climatic conditions. The California Station, among 
others, made notable progress in the study of the relation between the 
water supply of the soil and the growth and health of plants, i. e., the 
true duty of water in plant growth. It has been shown that, while 
deficiency of water retards the growth of plants, excess of water, as 
in careless irrigation, may seriously affect their health. 
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The work of the stations is emphasizing more strongly each year 
the fact that progress in the improvement of agricultural crops must 
be based upon a fundamental, scientific knowledge of the nature of 
the qualities it is desired to develop and perpetuate, as, for example, 
yielding capacity, drought resistance, disease i*esistance, hardiness, 
and the like. 

The Wisconsin Station is preparing to distribute a considerable 
number of new varieties of plums and apples that have been devel- 
oped at the station. In 1910 it distributed over 300 pounds of im- 
proved tobacco seed to growers in the State. Pedigreed barleys have 
been disseminated through the Wisconsin Experiment Association. 
The work has been extended to include boys’ clubs, and contests have 
been arranged in growing corn, barley, and oats, $18,000 in’ premiums 
being offered in various fairs, contests, etc. The 3 rield of a pedigreed 
strain of oats on the station farm is reported at 76 bushels per acre. 

The plant-breeding work in the department of horticulture in the 
South Dakota Station has become very extensive. Some excellent 
hybrid plums, plum and sand-cherry crosses, and hybrids of raspber- 
ries have been given to the public, and others are receiving final trial 
before they are distributed. The hybrids of purple-leafed plum of 
Persia with the sand cherry have turned out to be valuable orna- 
mentals, and the union of the native plum and the Chinese apricot 
has resulted in varieties promising as profitable market fruits. A 
hybrid raspberry sent out from the station is winning much favor 
over a wide area of the Northwest and is the hardiest raspberry so far 
produced. The same department is carrying on alfalfa-breeding 
work, in wliich seven or eight species of Medicago are being used, to 
develop hardy strains for hay, pasture, and seed production. This 
station is also carrying on work in the breeding of sugar beets in 
cooperation with this department. This work has so far resulted in 
more than 40 different strains of selected beets, as many more cross- 
bred varieties, and a number of single individuals selected on account 
of excellence. As a result of several seasons’ work if is claimed that 
hybrid sugar beets have not given as good results as those developed 
from a process of straight selection from known mother beets. In 
sugar-beet breeding work carried on by the Utah Station, strict meth- 
ods of pedigreed breeding are employed, and the total hereditary 
power of each original mother is ascertained. The seed produced last 
year showed a gain of over 1| per cent in the sugar content as com- 
pared with the imported seed of the same original strain. 

Many of the stations have achieved noteworthy results and ob- 
served valuable points in the improvement of field crops. 

The work of the North Dakota Station in plant breeding was par- 
ticularly large in breeding alfalfa, com, and winter grains. The 
blue-stem wheat was largely disseminated through the demonstration 
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farms; the result of 17 years’ work was the first blue-stem seed 
distributed by the station. The yield at the station in the very dry 
year of 1910 was 27| bushels per acre on 5 acres, while the average 
wheat production for 4ihe entire State was estimated at only 
bushels per acre. A winter rye bred by the station proved hardy to 
a considerably greater degree than common rye sown in the country 
and gave greater yields. In a similar way the development and dis- 
tribution of new varieties among farms of the State was continued 
by the Minnesota Station. A new variety of winter wheat and three 
varieties of oats originated at the station, and which outyielded ordi- 
nary grains by 15 to 25 per cent, were distributed. One variety each 
of wheat, oats, corn, and flax originated and sent out by this station 
have become known commercially and are now quite -widely grown 
in Minnesota and the adjoining States. 

The increase and fixation of desirable properties in plants by the 
Ohio Station included work with 130 strains of alfalfa propagated 
from seed from as many different plants, 245 strains of red clover, 
100 strains of corn, 569 strains of oats, 125 strains of soy beans, and 
1,660 strains of wheat. Pedigreed strains of corn have been de- 
veloped which are thus far yielding 5 to 14 bushels more than the 
original varieties; pedigreed strains of oats and wheat are yielding 
3 to 6 bushels more than the original stock, and soy beans 2 ^ to 6 
bushels more. It is estimated that the hybrid wheats originated and 
distributed by the Washington Station for the last four years re- 
sulted, in the season of 1910, in an increase of 1,600,000 bushels in 
the production of wheat. 

Special attention is being given to problems of soil bacteriology, 
including the importance of humus as a medium of existence for the 
soil organisms which have to do with soil fertility. The Colorado 
Station has demonstrated the occurrence of areas of soil in irrigated 
orchards and sugar-beet fields containing nitrates in such excessive 
amounts as to destroy the crops. Apparently the excess of nitrates 
is due to phenomenal bacterial activity, and the problem is to devise 
means for the utilization of this rapid nitrate formation for bene- 
ficial purposes and to prevent it from becoming a menace to crops. 
The California Station in studying soil bacteria under arid condi- 
tions found nitrifying bacteria down to a depth of 12 feet, while in 
humus soils they occur within the first 6 inches. Results secured at 
the Kansas Station suggested that plowing from 8 to 10 inches deep 
tends to increase the number of soil bacteria in both sandy and silt 
soils, and also tends to increase bacterial activity. The maximum 
number of bacteria was found within the fifth and sixth inches of 
the soil. An increase in soil temperature was found to increase the 
activity of the bacteria and an excess of moisture to reduce their 
number. The Montana Station observed that where moisture con- 
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tent of the soil was good the nitrate formation was relatively high. 
In connection with these studies it was shown that the great benefit 
from summer fallow was due to nitrates accumulated in the moist 
soil during the fallow season, which gives a rapid growth the fol- 
lowing year, so that the crop usually has advanced beyond the stage 
of liability to serious injury before the dry period of the year arrives. 

The Utah Station in studying the formation and movement of 
nitrates in irrigated soils found that the nitric nitrogen tended to 
accumulate in the lower foot sections during winter and spring. 

In a series of feeding experiments the Nebraska Station demon- 
strated that when corn is above 35 cents per bushel and alfalfa not 
over $7 per ton, the old method of fattening cattle for market, which 
consists of feeding heavily with grain and using little roughage, is 
much less profitable than a moderate use of grain and correspond- 
ingly more roughage. , In a five-year trial of fattening cattle on blue- 
grass pasture at the Missouri Station, better gains were made and a 
more uniform finish was obtained when corn was substituted for 
either gluten, linseed, or cottonseed meal. 

The Tennessee Station has worked out double cropping systems for 
the State under which two crops are grown on the land annually, and 
in that connection has been able to maintain a steer for every acre in 
this work. 

The North Dakota Station conducted feeding experiments with 
hogs, in which different feeds were compared. It was found that 
com produced a much larger proportion of fat than barley and in 
consequence made a poorer grade of pork. It required 18 per cent 
more of barley than of corn to produce a given gain in weight. An- 
other test showed that ground rejected wheat produced good gains 
when fed to swine with shorts. In comparison with com it required 
8.9 per cent more rejected wheat than corn to produce the same gains, 
but the quality of pork produced was better than that produced on 
com. 

Several of the stations have shown that heavy feeding of silage — 
up to over 40 pounds a day — can be followed with advantage in fat- 
tening cattle. In one instance 3 pounds of gain a day were made in 
this manner, with little grain, and the beef was finely finished. In 
this connection it is worthy of mention that a number of stations have 
given considerable attention to silo construction. The Iowa Station 
has designed a silo built of hollow tile, reenforced between courses of 
blocks, which is proving very efficient and cheaper in construction 
than concrete where sand and gravel have to be shipped in. 

In testing different methods of preparing com for hogs, the Iowa 
Station found that the most satisfactory results were secured from 
feeding dry ear com until the hogs weighed about 200 pounds. For 
heavier hogs soaked shelled corn gave the most economical gains of all 
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the forms in which com was fed. ' In experiments in hogging down 
corn this station has produced pork at less than 3 cents a pound. 

At the New York Cornell Experiment Station it was found that 
mangels raised at a cost of $4 per ton and judiciously used to take 
the place of one-half of the grain ordinarily fed are profitable in 
feeding the dairy cow. 

The results of shelter experiments conducted at the Pennsylvania 
Station showed that steers fed in an open shed on succulent rations, 
including silage, made more rapid and cheaper gains and attained 
a higher finish than similar cattle fed in the same way in the base- 
ment of a barn. 

Along horticultural lines studies at the Missouri Station on the 
dormant period of plants have shown that hard freezing or severe 
drought will force the development of buds, and that anything that 
will delay ripening will cause a prolonged resting period. Late 
growth due to fertilizing and cultivation has resulted in heavy 
crops of fruit where frosts destroyed those in orchards which were 
permitted to mature in a normal manner. Peach trees pruned ac- 
cording to the methods advocated by the station were made to 
produce two additional crops in eight years. Last year the Jonathan 
apple orchard on the horticultural grounds returned over $300 per 
acre, while unsprayed Jonathan apples in the neighborhood had 
almost no marketable fruit. In a demonstration experiment a 
sprayed acre of J onathan apples in a commercial apple orchard pro- 
duced more marketable apples than the remaining 139 acres which 
were not sprayed. 

The Arizona Station has worked out two methods of artificial 
ripening of dates, w'hich will largely overcome the failure of the 
fruit to ripen sufficiently early and its tendency to sour in damp 
weather during the ripening period. One method depends upon 
stimulation of the ripening process by chemicals at ordinary tem- 
peratures; the other method consists in heating under controlled 
conditions of moisture. Both methods are practiced and give a 
finislied product of high quality. The Arizona Station now recom- 
mends the planting of Beglet Noor palms in the Salton Basin, along 
the lower Colorado, and in southern Arizona up to the altitude of 
1,200 feet. 

After experimenting with orchard fertilizers for 15 years, the 
New York State Station has concluded that commercial fertilizers 
are of little benefit to young apple orchards growing on soils natu- 
rally suited to apple culture, provided the orchards are well tilled, 
well drained, and properly supplied with organic matter from stable 
manure or from cover crops. 

The entomologist of the Kansas Station has demonstrated the 
practicability of high temperatures as an efficient method of control 
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of insects in stored grains* The method has. been successfully in- 
stalled in several mills in. the State. He has also shown that the 
chinch bug winters in bunch grasses in Kansas, and that burning 
over these areas materially reduces the attack of the chinch bug the 
next year* In connection with inspection work carried on in co- 
operation with the State horticultural department and provided for 
by the State horticultural law, the Maryland Station discovered over 
700 nests of the brown-tail moth in imported nursery plants and 
destroyed them to prevent distribution. 

The New Hampshire Station demonstrated the possibility of con- 
trolling the black fly in the White Mountains by treating streams 
where these flies breed with a suitable soluble oil, which kills the larvse 
without injury to the trout in the stream* 

The veterinary department of the Delaware Station, in coopera- 
tion with the Bureau of Animal Industry of this department, has 
produced a serum with which sheep may be protected against an 
otherwise mortal dose of anthrax bacilli and an immediate passive 
immunity produced. In an investigation of the strongyloid para- 
sites of calves the South Carolina Station has found that their attack 
may be avoided by keeping animals on other than low, moist pastures. 

The Minnesota Station reports in its studies on stable ventilation 
that the relative percentages of oxygen, and carbon dioxid do not 
seem to be of material eflPect, but that the confined air seems to in- 
fluence the kidney secretions. It was observed during the year that 
pigs from immune sows appear to be born with very high resistance 
to cholera. This natural immunity was found to disappear gradu- 
ally, but was sufficient up to at lea^ 5 weeks of age to make it pos- 
sible to inoculate such pigs with very high virulent blood with an 
unimportant percentage of loss. 

The California Station found that under California conditions the 
use of bovo- vaccine seemed to produce some immunity against tuber- 
culosis but to fail in protecting calves until 2^ years old. It was 
also found that tuberculosis spreads rapidly in cattle under strictly 
outdoor conditions. 

The dairy expert of the New York Cornell Station in his work 
with the milking machine found that immersion of the milking parts 
of the machine in a 10 per cent solution of common salt between milk- 
ings was more efficacious than steaming. The germ content of the 
milk was found to be determined largely by the efficiency of the air 
filters of the machine. 

The principles underlying the making of ice cream and the factors 
which infliuence the process and the product were studied extensively 
at the Vermont Station, and an epoch-making bulletin was issued on 
the subject. The Iowa Station published a bulletin on a new and 
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healthful frozen dairy product worked out by the dairy department 
of the station, and named lacto. 

In the Eastern States the work of the stations continues to indi- 
cate the advisability and practicability of growing alfalfa in many 
sections. Last year the New Jersey Station’s alfalfa field of 10 
acres, seeded the year before, produced a total of 60 tons of hay. 
The New York Cornell Station in studying the relation of lime to 
the growth of this crop found that the protein content of alfalfa 
grown on lime soil is markedly greater than that of plants grown 
on soil in need of lime. In the particular experiments the difference 
amounted to 88 pounds of protein per ton of alfalfa hay. It was 
also observed that the growth of alfalfa increased the nitrifying 
power of the soil for at least certain periods in the growth of the crop. 

The Nebraska Station, in studies of the water requirements of 
plants by a new method perfected by the station, has found in two 
dry years that there was a distinct economy of water with narrow- 
cleaved corn as compared with broad-leaved. The strains with a 
high leaf area yielded 43.6 bushels per acre, while those with a low 
leaf area produced 52.1 bushels. The Delaware Station stales that 
a fall growth of crimson clover may furnish 60 to 100 pounds of 
nitrogen per acre and be profitable even though the crop is winter- 
killed, and that the first month’s growth in the spring usually 
produced about one-third of the total yield of nitrogen. It was 
determined that when the crop was removed 35 to 40 per cent of 
the nitrogen was left in stubble and roots. 

The New Jersey Station has worked out a bacteriological method 
of determining the availability of nitrogenous fertilizers which 
promises to be of great practical value. It is based upon the rapidity 
with which the nitrogen of such fertilizers is converted into a mm onia 
by bacteria. 


THE AGRICULTURAL COLLEGES AOT> SCHOOLS. 

The promotion of agricultural education has become a world-wide 
movement. There is now scarcely a civilized country in which no 
provision is made for specific practical instruction in agriculture, 
and wherever governments are establishing universities they are pro- 
viding as liberally for colleges of agriculture as for those of the lib- 
eral arts and the professions. In this country many of the State 
universities are indebted largely to their colleges of agriculture for 
their present liberal support and large attendance of students, and 
some of them have actually grown within a few years from small 
land-grant colleges to large State universities. 

The past year has been one of the best in the history of the Ameri- 
can agricultural colleges. They have had more liberal appropria- 
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tions from their respective legislatures and a larger attendance of 
students than ever before, and more of them have made provision 
for reaching the farmer and his wife and children upon the farm 
through the establishment of extension departments and the mainte- 
nance of training courses in agriculture for public-school teachers. 
Such courses were maintained in at least 46 of the agricultural col- 
leges, and in 22 of them regular four-year courses for teachers were 
offered. 

The success of the agricultural colleges and their efforts for the 
development of other educational agencies for the farmer have re- 
sulted in the very rapid growth recently of secondary schools of agri- 
culture and of departments of agricultural instruction in public high 
schools. Several of the States have established complete systems of 
agricultural high schools, while others have adopted the policy of 
giving bonuses to existing high schools to ’encourage the establish- 
ment and proper support of agricultural instruction. During the 
year the legislatures in Maryland, New York, North Carolina, and* 
Wisconsin passed laws providing for State aid for such high-school 
departments, and Minnesota and Virginia increased the amount of 
money available for such purposes. Miimesota now provides $2,500 
for each of 30 high-school departments of agriculture, home eco- 
nomics, and manual training, and $1,000 for each of 50 other such 
departments. There are 10 States that give aid for high-school 
departments of agriculture. 

In an advisory capacity this department is aiding the State author- 
ities in the promotion of agricultural education by maintaining in the 
Office of Experiment Stations a small agricultural education service, 
which studies the various systems of agricultural education, investi- 
gates methods of teaching agriculture, prepares publications for 
teaohers and others interested in promoting the educational efficiency 
of the people living in the country, brings the large amounts of new 
information on agricultural subjects published by the department and 
the experiment stations to the attention of teachers and students, and 
in general acts as a clearing house for agricultural education in this 
country. In this way 22 different States were given special assistance 
during the year, 

farmers’ ESrSTITtJTES, 

The work of the department in aid of farmers’ institutes has con- 
tinued under the direction of the Office of Experiment Stations. The 
reports of the several States show that during the year 5,712 regular 
institutes were held, consisting of 16,678 half-day and evening ses- 
sions, with an attendance of 2,094,155. Special institutes, movable 
schools, railroad specials, and other forms of agricultural extension 
had an attendance of 1,323,793, making the total attendance upon 
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all forms of institute activity 3,417,948, an increase of 484,704 over 
that of the previous year. 

THE department’s INSTTIAR AGRICULTURAL EXPERIMENT STATIONS. 

An eminently successful year has been reported by the stations 
maintained by the department in Alaska, Hawaii, Porto Eico, and 
Guam. The energies of these stations continue to be directed toward 
the diversification and improvement of the agriculture of their re- 
spective regions. These represent the widest extremes of agricul- 
tural conditions, from the arctic agriculture of Alaska to the tropical 
conditions of Hawaii, Porto Eico, and Guam, and present agricul- 
tural possibilities of the greatest diversity. That these stations are 
growing in the esteem and confidence of the people for whom they 
are maintained is shown by the rapid growth in correspondence, in 
the demand for publications, and in individual requests for advice 
as well as in the readiness to engage in cooperative work of all sorts 
and the increasingly generous private and community contributions 
of funds. The scientific work of these stations is attracting wide 
attention; their publications are noted in the principal scientific 
review journals of the world, and in not a few instances have been 
republished in foreign countries. 

Through local contributions several additions have been made to 
the cooperative demonstration farms maintained by some of the sta- 
tions. These farms will furnish the means of demonstrating the 
more practical results of the stations’ work, while the more technical 
experiments are carried out at the station proper. 

THE ALASKA STATIONS. 

The work at the agricultural experiment stations in Alaska has 
been carried out during the year in accordance with the plans out- 
lined in former reports. At Sitka horticultural and plant-breeding 
work is given prominence. At Eampart the principal work is in 
testing and breeding varieties of grain and in experiments with 
potatoes and hardy leguminous plants. Farming on a commercial 
scale as it must be practiced by settlers is carried on at Fairbanks, 
and at Kodiak breeding and care of live stock are the principal in- 
vestigations. For the present this work is confined to cattle and 
sheep. The work with hybrid strawberries at Sitka has been con- 
tinued with marked success and this station continues to propagate 
and distribute for trial a large number of fruit trees and bushes, 
and some ornamental plants. Comparative tests of about 60 varie- 
ties of potatoes, and of many varieties of cabbage, cauliflower, and 
other vegetables are being continued at the Sitka station to determine 
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which varieties are best adapted to the climatic conditions of the 
coast region. 

At the Eampart Station efforts to grow barley and oats have been 
uniformly successful and a number of crosses of varieties of barley 
have been made, some of which appear to have desirable qualities. 
Most of the spring-sown grains matured their crops this year. Some 
of the winter grains were partially destroyed by hard freezing before 
the ground was covered with snow. Potatoes have also been grown 
with success at this station. At the Fairbanks Station an attempt 
is being made to grow grain, hay, and potatoes on a commercial scale, 
but up to the present the principal energies have been expended in 
extending the area of cultivable land, about 70 acres being now 
under the plow. In 1910, in spite of injury to the plants by frost, 
several hundred bushels of potatoes were produced, of which $1,500 
worth was sold. At the Kodiak* Station, which is devoted mainly 
to animal production, 82 head of purebred Galloway cattle of all 
ages, 10 grade cattle, and 89 sheep and lambs were successfully win- 
tered on native forage supplemented by a small amount of purchased 
grain feed, and there does not appear to be any reason why stock 
raising should not be made a success in the coast region of Alaska, if 
care is exercised in selecting the stock and keeping it well housed and 
fed during the winter. 

THE HAWAH STATION. 

At the Hawaii Station the investigations outlined in previous* 
reports have been continued and a number of new lines of work have 
been begun. The work with cotton continues to attract favorable 
attention, and it would seem that the profitableness of this new 
agricultural industry has been demonstrated. The Japanese rices 
imported by the station have been successfully grown, and samples 
submitted to rice consumers have been pronounced equal in quality to 
the imported Japanese rice. The importance of this fact is apparent 
when it is known that one-half to 1 cent per pound more is paid 
for Japanese than for other rice. Fertilizer experiments with rice 
and taro have given results which show how important improve- 
ments may be made in the methods of fertilizing these crops. In 
continuation of the work with pineapples, it has been shown that the 
chief difficulties with this crop are due to a lack of drainage and in 
certain restricted localities to too much manganese in the soils. It' 
has also been found that pineapples can be profitably grown in 
Hawaii with less rainfall than has hitherto been thought necessary. 
Experiments with broom corn at the station were so successful that 
this crop is being planted to some extent and a broom factory has 
been established in Honolulu. The station has carried on a number 
of experiments with various tropical fruits, and among other things 
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has worked out a very successful budding method for avocados, has 
demonstrated the possibility of the orchard production of the papaya, 
and has aroused interest in improved methods of banana culture. In 
view of the shortage of forage in the islands the station is encourag- 
ing the culture of forage plants, especially with reference to ranch 
conditions. During the year the station established with Territorial 
funds 3 demonstration farms, 1 on Kauai and 2 on Hawaii. Similar 
farms are to be established elsewhere. 

THE POETO EICO STATION. 

The Porto Eico Station has made substantial progress during the 
year both in equipment and in lines of work, and there is evidence 
that the relations of the station with the people of Porto Eico are 
most satisfactory. In accordance with the terms of the last appro- 
priation act, coffee investigations were made a more extensive part of 
the station work during the year. The introduction of the higher- 
priced coffees into Porto Eican culture has been continued and some 
of the Java varieties are coming into bearing. Some 3-year-old trees 
have borne at the rate of 800 pounds merchantable coffee per acre, 
while the average of the island is only about 200 pounds per acre. 
Considerable attention has also been given to the study of the means 
of control of various insects and diseases to which the coffee plant is 
subject. The horticultural work of the station was considerably ex- 
tended and included investigations on grafting stocks, fertilizers, 
and cover crops for citrus fruits. Especial attention was given to 
the introduction and propagation of the better varieties of mangoes, 
more than 40 varieties having been introduced from various tropical 
countries. The work in animal husbandry was also broadened and 
now includes horse breeding to improve the size and conformation 
of the horse, breeding for work oxen and dairy cattle, as well as the 
introduction and breeding of hogs, sheep, and poultry. Preliminary 
investigations on the production of forage have been begun, and a 
variety of sorghum introduced from Barbados has given heavy yields 
on dry, hilly lands. The work in making and feeding silage was 
continued, and it appears that good silage can be made with less 
difficulty in Porto Eico than in a temperate climate. An investiga- 
tion showing that chlorosis in pineapples, which prevails in the 
island, is due to an excess of carbonate of lime in the soil was com- 
pleted during the year. This work furnishes a valuable basis for the 
selection of soils for pineapples. 

THE GUAM STATION. 

Although much of the work done at the Guam Station during the 
year was of a preliminary character, such as the construction of new 
buildings, building of roads, clearing and draining of lands, etc., 
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various field operations were also successfully carried on. The lead- 
ing work of this station continues to be the production of feed and 
forage preliminary to experiments on the improvement of the live 
stock of the island and includes experiments with corn, various 
grasses, and leguminous forage plants. The experiments have dem- 
onstrated the superior value of Para grass, Pasfalurrb dilatatum^ 
Guinea grass, and several nonsaccharin sorghums as forage plants. 
Of the leguminous plants under observation, the pigeon pea, jack 
bean, and common peanut have given promise of success. Much 
work was carried on with vegetables, in many cases with very prom- 
ising results. One of the most striking achievements of this station 
is the introduction of the Smooth Cayenne pineapple from Hawaii. 
Various other fruits besides a number of miscellaneous plants have 
been introduced and are being tested by the station. Plans have 
been perfected for undertaking experiments on the improvement of 
the live stock of the island, which is now of very low grade, and 6 
head of Morgan horses, 5 of Ayrshire cattle, 4 Berkshire hogs, and 
some poultry were shipped to Guam by Government transport in 
September. There is a growing interest in the work of the station, 
which has been greatly promoted by the cordial cooperation of the 
local authorities. 

DESIfiABILITY OP ESTABLISHING STATION AT TUTUILA. 

The attention of the department has been called by the naval 
Governor of Tutuila to the desirability of establishing an agricul- 
tural experiment station on that island. This and the adjoining 
Manua Islands of the Samoan group came into the possession of the 
United States in 1899. The people are mainly engaged in agricul- 
ture, copra, the dried flesh of the coconut, being their only market- 
able product. The coconut beetle, a very destructive pest, is said to 
be present on neighboring islands, and its appearance on Tutuda 
would probably be followed by the destruction of the copra industry 
so far as that island is concerned. The establishment of an experi- 
ment station with men trained along the lines of modern agriculture 
would aid materially in preventing its introduction and also would 
demonstrate the advantages of more diversified agriculture. 

IRRIGATION INVESTIGATIONS. 

The Office of Experiment Stations has maintained its former lines 
of irrigation investigations with such modifications as have been 
nece^ary to best meet the changing conditions and the new prob- 
lems. The work has been conducted chiefly along three lines: (1) In- 
vestigations and experiments to ascertain better methods of apply- 
ing water and of preventing wastes through seepage, evaporation, 
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and overapplication, to determine the effects of irrigation upon the 
yield and quality of crops, and to obtain data as to power and pump- 
ing; (2) the collection of data and publication of bulletins and 
circulars on methods of applying water to different crops, the irri- 
gation possibilities and conditions in different sections of the arid 
West, and pumping; (3) the furnishing of prospective settlers 
with information concerning different localities and advising new 
and old settlers in irrigated sections in regard to the methods best 
adapted to their individual needs and how best to use their water 
supplies. This last line of work has occupied the greater part of 
the time of the 10 agents of this office detailed to have charge of the 
work in the various Western States and Territories. 

The investigations and experiments regarding seepage from canals, 
evaporation from irrigated soils, and the most economical amount 
of water to use on different crops in different localities have all been 
continued and have had a noteworthy effect in reducing the losses 
of water due to the wasteful methods too commonly practiced. The 
demonstration farms at Davis, Cal. ; Gooding, Idaho ; Cheyenne and 
Newcastle, Wyo., and Eads, Colo., have also exerted a great influ- 
ence by giving irrigators of those sections actual demonstrations of 
the best methods of applying water. 

DRAINAOE INVESTIGATIONS. 

Among the most important drainage investigations of the year 
have been those pertaining to the reclamation of tidal marshes. The 
growing population and the scarcity of good upland farms, par- 
ticularly in the Atlantic Coast States, have caused search to be made 
for any uncultivated lands that could be made profitable for agri- 
culture. It is not surprising, in view of the richness of European 
lands reclaimed from the sea, that attention early turned toward 
the salt marshes. On account of the interest aroused in this work, 
a thorough investigation has been made by this office. Four large 
tracts of drained tidal marsh on the Delaware Eiver have been 
minutely studied, with the view of determining the kind of marsh 
lands that might be profitably reclaimed, the special requirements of 
the protective and drainage works, the causes of past failures, the 
treatment of the soil to fit it for dry-land crops, the kind of 
crops best suited to newly reclaimed mglrshes, the cost of reclama- 
tion, and the profitableness of the reclamation. Very full data 
were obtained on nearly all these points. The investigations along 
the Delaware Eiver were supplemented by examinations of re- 
claimed lands on the coast of New England, Nova Scotia, and New 
Brunswick. 
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NUTRITION INTOSTIGATIONS. 

* In continuing studies of the nutritive value of animal and vegetable 
products used as food, attention has been directed particularly to two 
lines of work, namely, the use of cheese and other materials as pos- 
sible substitutes for meat in the diet, and the adaptation of the respi- 
ration calorimeter to studies of physiological changes in vegetable 
products, particularly with reference to the changes which bananas 
undergo during the active ripening period. 

The work with cheese and other meat substitutes has involved respi- 
ration calorimeter experiments on the relative ease of digestion of 
cheese and meat, as well as more practical experiments, the general 
conclusion being that if a housekeeper so desires it is possible to pre- 
pare a well-balanced dietary in which cheese and other foods may be 
used wholly or in part in place of meat The question has been dis- 
cussed at length in an article in the Yearbook, while much related 
information on the use of cheese in the diet has been prepared for 
publication as a Farmers’ Bulletin. 

Particularly interesting is the adaptation of the respiration calo- 
rimeter to the study of problems of vegetable physiology, and the 
results obtained in a series of experiments carried on in cooperation 
with the Bureau of Chemistry on the respiration and energy output 
of bananas during the active ripening period. Not only have the 
results provided facts of great value in connection with studies of 
ripening fruit which the department is carrying on, as well as facts 
of theoretical interest, but they have also shown that the respiration 
calorimeter offers a new means for studying problems of vegetable 
physiology which are of great importance to the producer and ship- 
per of agricultural products, the warehouseman, and those who store 
products in the home, as well as to the student interested in the study 
of technical questions. 

OmCE OF iPUBLIC BOAUa 
THE EVOnunON OF THE ROAD PROBLEM. 

The United States is in the midst of a national readjustment with 
regard to road improvement. The rapidly changing traffic conditions 
have necessitated equally radical departures from the old methods of 
road construction and maintenance. Methods which but a few years 
ago were considered entirely satisfactory and firmly established, both 
in theory and practice, are now often found to be entirely inadequate. 
In road administration the old principle of extreme localization is 
fest giving way to new systems involving the principle of centraliza- 
tion and fixed responsibility. A great deal of careful scientific, as wdl 
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as educational, work is needed in order to solve correctly the many 
difficult problems which have arisen in regard to the administration, 
construction, and maintenance of our public roads. This work should 
prove of the greatest value to the whole country. 

OBJECT-LESSON AND EXPEEIHENTAL ROADS. 

The questions which confront road builders vary greatly with local 
conditions. Instruction in the art of road building to be of real prac- 
tical value must be adapted to the peculiar conditions of each locality. 
Such instruction is given by the Office of Public Eoads through the 
medium of object-lesson roads, built at local expense. During the 
past fiscal year roads were built in 52 places, involving an expendi- 
ture of approximately $120,000 by the local authorities. The types 
of road construction included sand-clay, earth, gravel, oiled gravel, 
plain macadam, bituminous macadam, oil concrete, and slag asphalt. 
When it is considered that each of these 52 object-lesson roads con- 
stitutes a practical school of applied road building, it must be evident 
that this feature of the department’s work is a powerful factor in the 
great Nation-wide movement for the betterment of our public roads. 

ADVISORY WORK. 

For the purpose of giving expert advice concerning specific problems 
in road work 183 special assignments covering 30 States were made. 
This work related to such varied subjects as construction of various 
types of road, surveys, use of prison labor in road work, bridge 
construction, road maintenance, use of the split-log drag, road ma- 
terials, effect of automobiles on roads, issuance of bonds for road 
improvement; road drainage, and other work along similar lines. 
This is most positive evidence of the wide usefulness of this office, and 
shows also how generally local communities have come to look upon 
the Office of Public Eoads as a body of consulting engineers and 
experts capable of offering effective and reliable advice concerning 
difficult and special problems which are not easily handled by the 
local authorities. 

MODEL SYSTEMS. 

Work under the project of model systems has shown a most won- 
derful increase during the year. Assistance along these lines has 
been given to 14 counties in 8 States, as against 3 counties in 191Q. 
This is work of the most useful and permanent character. It in- 
volves a thorough investigation of the entire road system of the 
county with regard to location, m^aterials, systems of construction, 
maintenance, and administration. In fact, every feature bearing 
on the practical improvement and future maintenance of the roads 
20139® — TBK 1911 10 
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of the county is considered, and a practical working scheme for the 
present as well as future betterment and maintenance is drawn up 
and given to the proper authorities. 


Lectures, addresses, and papers form an important part of the 
educational work of the Office of Public Eoads, which has been 
greatly increased during the year. These lectures are in almost all 
cases given by the men who direct the investigative work and the 
construction and maintenance of the object-lesson roads, and are 
therefore of a practical and instructive character. During the year 
723 lectures and addresses were given in 35 States, as compared with 
623 for the previous year. These lectures had a total attendance of 
over 200,000, a large majority of whom were farmers. 

INSTRUCTION IN HIGHWAY ENGINEERING. 

The project for the instruction of engineer students in practical 
methods of road construction and maintenance has been enlarged and 
improved during the year. The plan provides for the appointment 
each year of graduate engineers to the position of civil-engineer 
student. The course of instruction covers one year, during which 
the student receives a most thorough training in all branches of the 
work. The Office of Public Roads is in constant receipt of requests 
from States, counties, and townships to recommend competent young 
engineers to take charge of road improvement. During the year 12 
engineers, constituting a very considerable percentage of the total 
number, resigned to take up work in various parts of the country. 

While the work of the office is to a certain extent handicapped by 
this constant drain, it is believed that the benefit derived by the 
country in general through the distribution of properly trained 
highway engineers in the various States and counties is so great as 
to vindicate the wisdom of this project. While the object-lesson 
work is an excellent example in any community, it lacks the living, 
dynamic force which the capable, progressive engineer exerts con- 
tinually from year to year on the movement for better roads in all 
of its varied phases. 

HIGHWAY BRIDGES AND CWUVmTS, 

During the year a bridge section has been established in the Office 
of Public Eoads. The need for better culverts and bridges for our 
public highways is becoming evident from the point of view both of 
economy and of safety. One of the peculiar difficulties encountered 
by the local communities with regard to bridges and culverts is that 
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the great majority of these structures are comparatively small, so 
that those in responsible charge do not feel warranted in incurring 
the expense incident to the employment of skilled engineering assist- 
ance. Eeqiiests are continually being received for information 
concerning the use of concrete and other materials for bridges and cul- 
verts. Such information is being collected and disseminated. One 
bulletin dealing with this subject has already been published and 
others are in course of preparation. The published information is 
supplemented by personal inspection, advice, plans, and superin- 
tendence by the engineers of the office when request is made through 
the proper local authorities. 

TESTING OF ROAD IVIATERIALS. 

In the routine testing and examination of road materials great 
progress has been made along established lines. The total number 
of samples tested during the year was 685, which were received from 
a widely distributed area, including 42 States and Territories, Porto 
Eico, Canada, and Germany. During the year 324 samples, mostly 
bitumens, were received for examination in the chemical laboratories. 
This is nearly twice the number examined during the previous year, 
and more than four times the number examined in 1909. Much 
valuable work has also been done in standardizing methods of test- 
ing and examining road binders and other materials. It has been 
found that the addition of a small proportion of cement to blast- 
furnace slag screenings increases the cementing properties very 
greatly. These investigations will be continued both in laboratory 
studies and in service experiments in the field during the coming year. 
Eesearch work in concrete has been carried on with increased vigor. 
These investigations include a study of oil-mixed cement concrete, 
principally with reference to its road-building and water-proofing 
properties, and also a study of the expansion and contraction of con- 
crete while hardening, a subject of much importance in connection 
with concrete pavements. 

INVESTIGATION OF ROAD BINDERS AND DUST PREVENTIVES. 

Investigation of the problems of dust prevention and road pres- 
ervation has occupied much attention during the year. Commend- 
able progress has been made in the several lines of work. Demand 
for specifications covering the various types of bituminous binders 
and bituminous road construction is continually increasing. During 
the year 81 sets of specifications were furnished, on request, to 
officials in 20 different States, and also to the Eeclamation Service, 
the Navy Department, and the War Department. 
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Many "wortliless road preparations have been and are still being 
mannfactnred and sold to the public through ignorance on the part 
of both the producer and consumer -with regard to the character- 
istics of such materials requisite to meet local conditions. These 
materials are sold under trade names, and as a rule carry no valid 
guaranty of quality. Correct specifications for such materials are, 
therefore, much needed for the protection of the public. 

The influence of the work already done by the office along these 
lines is shown in the production of better and more uniform materials 
on the part of the manufacturers. 

While great progress has been made in the improvement of 
methods of bituminous road treatment and construction during re- 
cent years, the subject is still in a stage of development. For this 
reason the work carried on by the office is of the greatest value to 
the country in general. Tests and methods of analysis are being 
standardized, and the behavior of the various materials in actual 
use is being more definitely determined, while the development of 
economic and practical methods of construction suitable for various 
local conditions is being perfected. Much research work along these 
lines has also been carried on, and will be continued during the 
coming year. These cover such subjects as the effect of various 
methods of distillation on the physical and chemical properties of 
tars, investigations on the economic utilization of various coke-oven 
tars in the preparation of road binders, studies on the effect of light 
and the effect of weathering on various bituminous materials, and 
other allied subjects. 

STAITSTICAl, AXD ECOXOAnC HTVESTIGATIONS. 

An investigation completed during the year shows that the total 
road mileage of the United States, exclusive of Alaska and insular 
possessions, is 2,210,857 miles, of which only 187,910 mUes, or 8.49 
per cent of all our roads, are improved. But in 1904 only 153,531 
miles, or 7.13 per cent of our public roads, were improved. Thus in 
the five-year period 1904-1909 the increase in the mileage of our im- 
proved roads has been 34,379 miles. Investigations to ascertain the 
economic effect of road improvements on rural communities were 
begun in 1910 and carried on during the past year. These investiga- 
tions give promise of exceedingly valuable data and will be continued 
during the coming year. Investigations dealing with road adminis- 
tration and road management have been inaugurated during the year. 
It is believed that when these investigations are completed and pub- 
lished they will result in the complete reorganization of the present 
system of road administration in many communities throughout the 
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country. Information is also being collected in regard to taxation, 
bond issues, and the use of convict labor in road building. This "work 
will be continued during the present year. 

EXHIBITS AND ROAD-IMPEOVEMENT TRAINS. 

Another important feature of the educational work of the office 
during the year was the road exhibits displayed at Knoxville, Tenn., 
during the Appalachian Exposition, and also at Chicago, 111., during 
the National Land and Irrigation Exposition. These exhibits at- 
tracted so much attention at these expositions that various railroad 
companies applied to the office for the privilege of installing them on 
cars where they could be shown at the principal towns along their 
lines. An arrangement was accordingly made with the Pennsylvania 
Eailroad, the State Highway Department of Pennsylvania, and the 
Pennsylvania State College to cooperate with the office in operating a 
road-improvement train throughout the State of Pennsylvania. The 
train carried an exhibit car, which contained not only the models 
referred to above, but also a large number of enlarged photographs 
and pictures illustrating various features of the road subject, together 
with a lecture car, in which illustrated lectures were given at each 
stopping place. Two other ears were provided with exhibits of mod- 
em road-building machinery. Another similar train was started 
May 1, 1911, over the lines of the Southern EaUway. The success 
of this project is shown by the fact that during the year approxi- 
mately 65,000 people attended the lectures and viewed the exhibits. 
This work will be continued along similar lines during the coming 
year. 

OIL-XaXED CE5IENT CONCRETE. 

A v^ important discovery, that of oil-mixed cement concrete, 
was made during the fiscal year 1910. Laboratory and service in- 
vestigations show that the Portland cement concrete of everyday 
use may be rendered waterproof at very slight extra cost simply by 
the addition of residual mineral oil. The possibilities for an in- 
creased and more efficient usefulness of concrete by the application 
of this method of damp-proofing are manifestly numerous. 

A public patent, which has aroused much interest throughout the 
country, has been granted to Mr. L. W. Page, Director of the Office 
of Public Eoads, for mixing oil with Portland cement concrete and 
hydraulic cements giving an alkaline reaction, so that anyone may 
use this process without the payment of royalties. 
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The crop year 1911 has been one of extremes. Light rainfall and 
high temperatures reduced the magnitude of many of our crops, and 
this reduction increased the price. The cotton crop was above the 
average and its price declined heavily. 

The study of agriculture is progressing along scientific and prac- 
tical lines and the work done indicates better mental equipment 
While the total values of crops in 1911 are not so high as in 1910, 
there is great abundance for all purposes. I am gratified to see the 
beet-sugar tonnage reach nearly the 600,000 figure. It indicates that 
we can make our sugar. We still buy nearly $100,000,000 worth of 
sweetening. 


EespectfuUy submitted. 


James Wimon, 
Secretary of Agriculture. 
Washington, D. C., November 25, 1911. 



SEAMAN ASAHEL KNAPP. 


By Beveely T. Galloway, 

Chief, Bureau of Plant Industry, 

Seaman Asahel Knapp (see frontispiece) was born at Schroop, 
Essex County, N. Y., December 16, 1833, and died in Washington, 
D. C., April 1, 1911. He received his early education at select 
schools and at the Troy Conference Seminary, located at Fort Ed- 
ward, N. Y. After finishing at the seminary he entered Union 
College, at Schenectady, N. Y., from which he graduated with the 
degree of A. B. in 1856. From that time until 1863 he was engaged 
in educational work. At first he was professor and associate presi- 
dent of the Troy Conference Seminary, and later he was associated 
in the management of what was known as the Ripley Female College, 
located at Poultney, Vt. 

Through an injury received in the early sixties, Dr. Knapp’s 
health became much broken, and he was advised to seek another 
climate. In 1866 he moved west and settled on a farm in what was 
known as Big Grove, Benton County, Iowa, not far from Vinton, 
the county seat. His health continuing poor, he was compelled to 
move to Vinton but still retained his farm. In 1869 he was elected 
superintendent of the State College for the Blind, located at that 
place. In 187*4 he resigned this position and again engaged in farm- 
ing. He began the raising of general crops together with live stock, 
principally Berkshire hogs and Shorthorn cattle, and was a member 
of the first Iowa Fine Stock Breeders’ Association. 

In the latter part of the seventies Dr. Knapp began, in Cedar 
Rapids, Iowa, the publication of a farm journal known as “The 
Western Stock Journal and Farmer.” Through the medium of this 
paper and in other ways he pointed out to farmers the importance 
of producing more stock and the necessity of getting away from the 
one-crop idea. About this time he became acquainted with James 
Wilson, the present Secretary of Agriculture, who was then engaged 
in fanning in Tama County. 

In the fall of 1879 Dr. Knapp was elected professor of agriculture 
at the Iowa State Agricultural College, as it was then called, located 
at Ames, Iowa. In 1884 he was elected president of the college. 

15X 



152 YEAEBOOK OF THE DEPABTMENT OF AGEICTJLTUEE. 

During his term of office there was established for the first time in 
the history of the institution a course in agriculture, and the first 
graduates in agricultural classes finished their course during Dr. 
Knapp’s incumbency. A number of men who graduated during his 
term of office have become prominent in the agriculture of this 
country. 

In 1886 Dr. Knapp resigned the presidency of the college and went 
to Lake Charles, La., to accept a position in connection with a large 
corporation engaged in the agricultural development of the south- 
western part of Louisiana. This whole region at that time was one 
vast cattle range, and very few crops were grown. Dr. Knapp saw 
and appreciated the possibilities of the country and began in an ener- 
getic way to call the attention of the northern people to the region. 
In this work he was very successful, thousands of families moving 
down from the States of Iowa, Illinois, and Indiana and taking up 
farms, which resulted in the development of prosperous communities. 

Dr. Knapp made a feature of rice growing, extending his work in 
this field into Texas and other adjacent States. He was engaged in 
work of this character for nearly 12 years, in the meantime doing 
much to advance agriculture by assisting at farmers’ institutes, writ- 
ing many agricultural articles, and organizing societies and associa- 
tions, all with the object of advancing the farmer. 

The rapid development of the rice industry in southern Louisiana 
and Texas brought about the need for improved varieties, especially 
in connection with milling operations. With a view to helping the 
rice farmers, Dr. Eaiapp was authorized by Secretary Wilson in 1898 
to visit Japan. China, and the Philippine Islands as an agricultural 
explorer for the purpose of securing all available information re- 
garding rice varieties, rice production, and rice milling. The result 
of this work was the introduction of Japanese rice and a number of 
improvements in growing the crop which have been instrumental in 
greatly enlarging the rice industry. After his return much attention 
was given to building up the rice work, organizing the rice fanners, 
developing the mills, and in this way increasing the wealth of the 
region. 

Dr. Knapp was for a number of years president of the Eice 
Growers’ Association of America. In 1901 Secretary Wilson again 
sent him to the Orient for the Department of Agriculture, and 
in 1902 he was sent to Porto Eico to make a special report with 
regard to the agricultural resources of that island. 

In all of his earlier work in the South Dr. Knapp recognized the 
great importance of diversification, and about 1902 his ideas in this 
direction began to crystallize. In conjunction with the writer sev- 
eral visits were paid to the Gulf States with a view to inaugurating 
a line of work looking toward the encouragement of diversification. 
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As a result of this effort a number of demonstration farms K’ere es- 
tablished, the plan being to use these farms for the purpose of illus- 
trating what could be done in growing crops other than cotton. 

In 1903 the Mexican cotton boll weevil began to attract widespread 
attention in the South, and despite all that had been done it was seen 
that heroic efforts would be necessary to allay the fears of the 
farmers, especially those in Texas, whose crops had for one or two 
years been practically destroyed by the pest. In the fall of 1908 the 
writer, in company with the honorable Secretary and Dr. Knapp, 
visited the region infested by the weevil and after thoroughly can- 
vassing the situation it was determined to request an appropriation 
of $500,000 to meet its ravages. The sum of $250,000 was finally 
appropriated for the purpose, half of which was placed at the dis- 
posal of the Bureau of Entomologj^ and half assigned to the Bureau 
of Plant Industry. 

In the light of the former work of Dr. Knapp in the South it was 
decided that he should have charge of an important branch having for 
its object the bringing home to the farmer on his own farm informa- 
tion which would enable him to grow cotton despite the presence of 
the weevil. Thus was inaugurated the Farmers’ Cooperative Demon- 
stration Work, wuth Dr. Knapp in charge. It was announced at the 
time that the object and scope of the work would be to show by actual 
demonstrations on the farmer's own farm the value of better cultural 
methods, the value of good seed, and the value of practicing a few 
simple principles in growing a crop of cotton despite the weevil. It 
was further pointed out that to carry on this work thoroughly and 
effectively would require a corps of men familiar with cultural con- 
ditions in the South and who would have the knowledge and ability 
to so direct it that the farmer would learn the great lesson of how 
to help himself. The methods were rapidly crystallized and sim- 
plified and have been applied in practically all the Southern States. 
At the inception of the work Dr. Knapp had but few assistants, but 
under his able management additional funds were secured and at the 
time of his death, in April, 1911, hundreds of experienced agents 
were employed, scattered throughout the South from Virginia to 
Texas. So great has been the recognized benefit of this work that 
funds from many other sources than that of the Government have 
been contributed. From the beginning of the work until the day of 
his death, Dr. Knapp kept in close touch with every phase of it. 
He was the leading spirit and inspiration at all times. 

Dr. Knapp began his great work at an age when most men are 
thinking of retiring from active business, and he did so, not because 
of any personal advantage which might accrue, but solely because of 
his great desire to see southern agriculture occupy the position to 
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’prhich it is justly entitled. In his death the South has lost one of 
its most useful and sincere friends, who sacrificed ease and comfort 
in order that he might help to work out the serious problems con- 
fronting the farms of that region. 

Numerous messages and resolutions of condolence and sympathy 
have been received by his family. Among the organizations which 
have forwarded such resolutions may be mentioned the Committee 
on Agriculture of the House of Eepresentatives, the Rice Association 
of America, the United Agricultural Board of Virginia, and the 
North Carolina College of Agriculture and Mechanic Arts. 



OUR MID-PACIFIC BIRD RESERVATION. 


By Henbt W. Henshaw, 

Chief, Bureati of BioTogical Survey. 

THE NEED FOR BIRD RESERVATIONS. 

The spread of civilization and the utilization of wild lands, added 
to the destruction of animals for food, adornment, clothing, and 
sport, threaten the very existence of many species of native birds 
and mammals. The necessity of regulating the killing of game was 
perceived early in our colonial history, and even the need of caring 
for our insectivorous birds found recognition about 1850. Only in 
comparatively recent years, however, has the importance been recog- 
nized of protecting the large class of birds which, although they do 
not destroy insects or other creatures inimical to agricultural inter- 
ests, are nevertheless worthy of preservation because of their beauty, 
grace, and harmlessness. If such birds add nothing to our material 
wealth, they beautify the world and greatly increase the joy of 
living. 

Though by no means the first to recognize the importance of pro- 
tecting its wild life, the United States has taken a leading place 
among the nations of the world in this respect. One of the most 
efficient of the conservation measures adopted by the Government is 
the setting apart here and there of islands and sterile tracts of land, 
worthless for other purposes, upon which our native wild birds and 
mammals may live and perpetuate their kind for the pleasure and 
profit of our own and future generations. 

NU3IBER OF BIRD RESERVATIONS. 

The National bird reservations under the care of the Department 
of Agriculture already number 51 and play a very important part in 
the preservation of our wild game and birds. One of the most 
unique and interesting of these is the Hawaiian Islands Bird Reserva- 
tion in the mid-Pacific (fig. 1), which, at certain seasons of the year, 
harbors millions of sea fowls that repair thither to establish rookeries 
and rear their young. The following is the executive order setting 
apart this refuge : 

Executive Obdeb No. 1019. 

It is hereby ordered that the following islets and reefs, namely ; Cure Island, 
Pearl and Hermes Beef, Lysianshi or Fell Island, Laysan Island, Mary Beef, 
Dowsetts Beef, Gardiner Island, Two Brothers Beef, French Frigate Shoal, 
Keeker Isl§,nd, Frost Shoal and Bird Island, situated in the Pacific Ocean at 
and near the extreme western extension of the Hawaiian Archipelago between 
latitudes 23“ and 29“ north, and longitudes 160“ and 180“ west from Oreen- 
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wich, and located within the area segregated by the broken lines shown upon 
the diagram hereto attached and made a part of this order, are hereby re- 
served and set apart, subject to valid existing rights, for the use of the De- 
partment of Agriculture as a preserve and breeding ground for native birds. 
It is unlawful for any person to hunt, trap, capture, wilfully disturb, or kill 
any bird of any kind whatever, or take the eggs of such birds within the limits 
of this reservation except under such rules and regulations as may be pre- 
scribed from time to time by the Secretary of Agriculture. Warning is ex- 
pressly given to all persons not to commit any of the acts herein enumerated 
and which are prohibited by law. 

This reservation to be known as the Hawaiian Islands Reservation. 

Theodoee Roosevelt. 

The White House, February 5, 1909, 



Fig. 1 . — Hawaiian Islands Reservation for protection of native birds. Territory of Hawaii, 
embracing reefs and islets segregated by the broken lines and designated ** Hawaiian 
Islands Reservation.” 


This refuge consists of a dozen or more islands, reefs, and shoals 
that stretch westward from the archipelago proper for a distance 
of upwards of 1,500 miles toward Japan. The average distance 
between them is something like 100 miles. Some of them, like 
Necker, Bird Island, and French Frigate Shoal, are masses of vol- 
canic rock thrust up out of the ocean and so steep and rugged as 
generally to be inaccessible to anything without wings. Others are 
little more than diminutive sand spits, snatched from the grasp of 
ocean by the aid of coral animals. Still others are larger, and a 
few, like Laysan. being covered with sandy soil, are clothed with a 
more or less flourishing growth of shrubs, vines, and grasses. 

BIRDS AS CARRIERS OF SEEDS. 

Tlie sources of the vegetation and the means by which the seeds of 
plants and shrubs were originally transported to these distant ocean- 
girt islands, thousands of miles from the nearest mainland, are a most 
inviting field of speculation. The winds are capable of conveying 
minute seeds to great distances, and favorable ocean currents also 
materially aid as plant distributors. Birds, however, are doubtless 
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the most important of nature’s seed carriers. Viscid and hooked 
seeds attach to their plumage, or seeds may be carried in smears of 
earth or mud on feathers, bill, or feet. Such seeds may be trans- 
ported indefinite distances and, once in a thousand years or so, 
dropped on soil favorable to growth. The members of the most 
recent expedition to the island, the Nutting party in 1911, were espe- 
cially requested to examine carefully all theii* specimens of Laysan 
birds for the presence of seeds, and actually found attached to the 
foot of a Laysan albatross a seed of a species of the bean-caper 
family, which is generally distributed in the South Sea islands. So 
far as known the plant does not grow on Laysan, and had this seed 
chanced to fall in a favorable spot the flora of the island might have 
been enriched by another species. A still more striking instance of 
a bird acting as a carrier of seeds was observed several years ago 
by Mr. Bryan on Marcus Island, where he found no fewer than 40 
seeds of a tree of the madder family adhering to the feathers of a 
shearwater. These and other similar facts show how the flora of 
oceanic islands may be transported by birds from island to island or 
from continents to distant shores. 

RABBITS AS A MENACE TO VEGETATION. 

Unfortunately, rabbits were introduced into Laysan a few years 
ago, and now they threaten the very existence of the island vegeta- 
tion. Thus Mr. Bryan reports that many plants abundant at the 
time of his former visit in 1903 had completely disappeared l»y 
1910. Others, though still living, showed the marks of girdling by 
the hungry rodents, a sure indication of their impending fate. If 
found impracticable to exterminate these mischievous mammals, it 
is hoped so to reduce their numbers as to render them incapable of 
much harm. The destruction of the island vegetation would be 
unfortunate for the bird reservation for many reasons, especially 
as it would end most of the insect life upon which depends the exist- 
ence of the land birds and greatly reduce the number of breeding 
sea birds, several species of which nest in bushes or on trees. The 
shrubbery is necessary also to protect young birds from the rays of 
the burning sun. 

THE NUTTING EXPEDITION OF 1911. 

IVhen the Iowa State University requested the cooperation of 
the Department of Agriculture for the purpose of securing for its 
museum representative groups of Laysan birds, the opportunity was 
welcomed, since it enabled the department to obtain an authentic 
report on the present condition of the -avian colonies on the island 
as a basis for protective measures. The expedition, composed of 5 
persons, was organized, though not accompanied, by Prof. C. C- 
Nutting, and by him placed under the immediate charge of Prof. 
Homer E. Dill. Prof. WiUiam A, Bryan, of the Oahu College, 
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Honolulu, accompanied the party as a representative of the Depart- 
ment of Agriculture, and his services were particularly valuable, 
as he was able to compare present conditions with those obtaining 
at the time of his former visit, 8 years before. The party landed 
on the island April 24, 1911, and remained until June 5. The pres- 
ent paper is largely the result of the observations made by this 
expedition. 

HISTORY OF LAYSAX ISLAND. 

Laysan is the most important island of the group on account of 
its size, the extent to which it is covered with vegetation, and the 
fact that it is the only island of the chain which is inhabited by 
land birds. Its known history is brief. It was named MoUer Island 
in 1828 by Capt, Sanikowitch, after his ship, in ignorance, ap- 
parently, of the fact that it had been previously discovered by an 
American ship. In 1834 a brief account of the island and its birds 
was published in the Museum Senckenbergianiim Abhandlimgen by 
the well-known traveler and ornithologist F. H, von Kittlitz. He 
never visited the island, but obtained his data from the lips of Dr. 
C. Isenbeck, ship doctor of the MoTlh\ who made a small collection 
of the island birds. In 1859 Capt. Brooks visited Laysan and 
in his interesting account reported, among other things, the presence 
on the island of 5 palm trees 15 feet high. These were probably 
the same species as the ones on Bird Island and also the one in- 
digenous to the Hawaiian Islands proper {PritcJiardia gaudechaudii). 
Schauinsland found only the stumps in 1896, and even these have 
since disappeared. Capt. Brooks collected 25 species of plants on 
the island. He also noted the presence on the shores of numbers of 
logs, drift from the northwest coast of America, more than 2,000 
miles away. In 1891 Henry Palmer was sent to the island by Hon. 
Walter Eothschild and made a collection of its birds. Schauinsland’s 
visit of three months followed in 1896, and his account, published 
in Omithologische Monatsberichte in 1899 and in his Drei Monate 
auf einer Koralleninsel, contains many extremely interesting notes 
on the island birds. As Schauinsland records 26 species of plants 
it is e^ddent that the flora of the island had not diminished in the 
37 years following Brooks. The visits of Walter K. Fisher and 
W. A. Bryan followed in 1902 and 1903, and their valuable and 
interesting accounts bring the ornithological history of the island 
down to the date of the visit of the party in 1911 under the coopera- 
tive direction of the University of Iowa and the Department of 
Agriculture. 

DESCRIPnOX OF LAYSAX ISLAND. 

Laysan is a raised coral atoll, doubtless on a volcanic base, about 
2 miles long by 1§ broad, and in shape has been likened to a shallow 
platter (fig. 2). Its highest part is toward the north, where its 
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height does not exceed 30 feet above the sea. Its central lagoon, 
now nnconneeted with the ocean, covers about 100 acres. JTot far 
from this lagoon is a pond of fresh or slightly brackish water, which 
is a favorite haunt of the Laysan teal and the bristle-thighed curlew. 

THE LAND BIRDS OF LAYSAN ISLAND. 

Though apparently not oifering a very inviting peimanent home 
for land birds, a number of these and one duck, waifs from more 
favored regions, have found their way here and become residents. 
The duck, though a distinct species, is closely akin to the Hawaiian 
teal, still more or less abundant in the archipelago proper. The 
little island colony, once numbering upwards of 100 individuals, is 
now nearly extinct, probably less than a dozen remaining. 

Another of the land birds is a curious little rail, smaller even than 
our sora, None of the rail family are notable for wing power, but 
this particular species, and others in the South Seas more or less like 
it, is quite unable to fly. Where it originally came from is unknown. 
It may have reached its present abode by flying from island to island 
from Hawaii, where a related species is fairly common. As time 
went on, finding no particular need for its wings, it ceased to use 
them and became flightless. Whatever may be the ultimate fate of 
the Laysan colony of this remarkable so-called "‘wingless” rail, its 
future has been provided for in a measure by the export of a number 
to the Midway Island, far to the west, where it is reported to be 
flouriidjing, thus affording the only instance so far known of the 
successful introduction of a member of this family. 

There is on Laysan a small red honey eater that lives chiefly on 
the nectar of flowers, as do its near relatives on the larger islands of 
the archipelago to the eastward ; also a member of the warbler family 
of about the same size, originally probably from the Malay Archi- 
pelago. It is called the miller bird because of its partiality for 
millers or moths. Apparently this little warbler finds Laysan so 
much to its liking that it declines to extend its range to the Hawaiian 
Islands proper, which it might reach with very little effort. The list 
of land birds is completed by the Laysan finch, which is the chief 
musician of the island solitudes. During the long ages of its resi- 
dence, unheard by human ear, it has trilled forth its beautiful song 
to the accompanying murmur of the trade winds and the rhythmic 
beat of the ocean surges on the desolate shore. Some years ago, when 
unprotected, these finches were trapped in numbers and sold in Hono- 
lulu for cage birds, but this traffic has now ceased. As suggested by 
Mr. Bryan, the above-named insectivorous land birds possess a high 
economic value and will well repay importation into the Hawaiian 
Islands proper, thus increasing there the number of insect-eating 
birds^ as well as insuring the future existence of these unique and 
interesting species. 
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Fig. 2.— Colony of Gray-Backed Terns, Laysan Island. 
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Fh3. S.—Nesting Colony of Laysan Albatrosses. 
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THE SEA BIRDS OF LAYSAN ISLAND. 

But it is as a refuge for sea birds that these islands are chiefly 
notable. The reefs and waters about Laysan and the other islands 
fairly teem with fish, crustaceans, squids, and other forms of sea life, 
thus affording food in abundance for sea fowl, as well as solitude and 
protection for them and their young. For ages past these ocean 
wanderers have found the islands an ideal home, and at certain sea- 
sons swarmed there, covering every bit of available territory, and all 
in all forming perhaps the most remarkable bird rookery in the 
world. On Laysan alone several millions must breed every year, 

NESTUTG. 

Not all the birds that resort to this little island could possibly nest 
on it at one and the same time, and, as the result of ages of experi- 
ence, each species comes in turn and thus secures room. Even so, 
however, nesting space has always been at a premium, and Schauins- 
land, who spent three months on the island in 1896, not inaptly com- 
pares the avian domestic arrangements there to a series of flats in a 
large town. Thus the peti'els and shearwaters nest in underground 
burrows; above them in bushes nest the Laysan finch and the miller 
bird, while the uppermost accommodations are taken by the boobies 
and the man-o’-war birds. The breeding season covers practically 
every month in the year. After biding their time, hither come to nest 
thousands of terns, petrels, shearwaters, gannets, man-o’-war birds, 
and albatrosses. In all more than two dozen species of land and sea 
birds inhabit Laysan during the whole or part of the year. Prof. 
Dill estimated that at the time of the visit of his party upward of a 
million of sea birds were nesting on the island. (PI, I.) 

THE ALBATEOSS. 

Of all the birds that visit or live on Laysan the two species of alba- 
trossas are the most notable. One of these, the black-footed albatross, 
lives chiefly in the north Pacific, but its range includes our own coast, 
from Alaska to California, and that of China and Japan. This is 
the species which is a familiar sight daily to voyagers from San Fran- 
cisco to Honolulu. When the outward-bound vessel is well off the 
California coast it is sure to be sighted by a half dozen or more of 
these black- footed albatrosses (or goonies, as they are known to the 
sailors), which do not part company with it till near the Hawaiian 
Islands. The other species, known as the Laysan albatross, is chiefly 
a bird of the mid-Pacific, but it has been known to range to the east- 
ward as far as the coast of Lower California. 

Albatrosses are true ocean wanderers, returning once a year to 
some well-known island to rear their young. When they can trust these 
to care for themselves they put to sea, and the land knows thmi^ bo 
20139 *— yek: 1911 11 
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more until nature again sounds the nuptial call. Their prodigious 
power of flight* enables them to keep on wing for hours at a time and 
to circle around the swiftest steamer on outstretched wings without 
apparent effort. The ocean is lonely at best, but it would be still 
loneher except for the presence of these splendid voyagers that follow 
the track of every outward-bound ship and serve to shorten both to 
landsman and sailor the tedium of the long voyage. 

The two species that nest on Laysan formerly densely colonized 
all available space. They are the chief source of the valuable de- 
posit of guano on this island. The island guano deposits were 
leased by the Kingdom of Hawaii in 1890 and were profitably 
worked for several years, when the deposits became exhausted. So 
valuable is guano as the basis of a commercial fertilizer that the 
Peruvian Government is making careful investigations on several 
of its own islands as to the rate of deposit and the best means of 
mining and conserving the supply. Several other of the Hawaiian 
bird islands have been exploited for guano, and there is no doubt 
that if the safety and perpetuity of the bird colonies on these island 
reservations can be assured, the guano deposits can be worked at 
stated periods indefinitely and made the source of considerable profit. 

Albatrosses on their nesting grounds are exceedingly tame and 
have so little fear of man as to permit close approach when on their 
eggs or when caring for their young. Their unsuspicious nature 
thus peculiarly exposes them to danger from feather hunters, as 
they can readily be killed with clubs. These big sea birds indulge in 
a curious pastime, which is in the nature of a grotesque dance or 
“ cakewalk.” (PI. II.) Both the island species indulge in this prac- 
tice, which has been witnessed and described by a number of observers. 
Prof- Homer B. Dill in his report thus records it as performed by 
the Laysan albatross : 

Tlie performance is varied, but usuaUy begins as foUows ; One bird will ap- 
proach another with an indescribable squeaking sound, bowing aU the time. 
If the other bird feels like performing, which is usually the case, he bows in 
return. They cross bills very rapidly several times. Then one bird turns its 
head and lifts one wing in such a manner that the primaries point directly out 
at the sida In the meantime the other bird keeps up a loud noise that sounds 
somewhat like the neighing of a horse. The bird taking the lead then walks 
around his partner, stepping high, like a negro cakewalker. This part of the 
procedure is usually closed by one or both birds pointing their beaks straight up 
in the air, rising on their toes, pufBng out their breasts, and uttering a long- 
drawn groan. The same thing is repeated many times with slight variations. 

Just wby the birds indulge in these curious antics it is difficult to 
conjecture, unless it is by way of amusement to pass away the time 
while on shore leave, idbatross^ are not at aU exclusive, but are 
ever ready to acknowledge polite attentions from any and all sources, 
an^ when favored by a human being with a bow respond in kind 
with the utmost gravity and good will. 
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RAVAGES OF PLUMB HTOTEES. 

Eight years ago Mr. Bryan found much of Laysan literally cov- 
ered with these splendid birds, but when visiting the island last year 
he discovered that more than half of the colony had been wiped 
out of existence by plume hunters. Prof. Dill estimates that only 
about one-sixth of the original colony of the species known as the 
Laysan albatross {Diomedea immutabilis) is left. The plume hunt- 
ers landed on the island in May, 1909, and straightway began the 
work of slaughter. By the fall of the same year they had killed 
upward of 300,000 birds. While apparently albatrosses were the 
chief objects of pursuit, the feather himters did not neglect other 
birds, and the list of slain includes, besides the Laysan and black- 
footed albatrosses, the sooty tern, gray-backed tern, noddy tern, Ha- 
waiian tern, white tern, Bonin Island petrel, wedge-tailed shear- 
water, Christmas Island shearwater, red-tailed tropic bird, blue- 
faced booby, red-footed booby, man-o’-war bird, bristle-thighed cur- 
lew, and, without doubt, the island duck and such of the smaller 
birds as the hunters were able to secure. “ Bryan in his report to the 
department says, substantially: 

The slaughter wrought by the foreign plume hunters is everywhere ap- 
parent. One of the work buildings formerly used by the guano company and 
later as a storehouse by the poachers is still standing. Though with a side 
tom out and left open to the weather by the men of the Thetis^ it is stlU filled 
with thousands of pairs of albatross wings. Though weather-beaten and use- 
less, they show how they were cut from the birds, whose half -bleached skeletons 
lay in thousands of heaps scattered all over the island. 

Plume hunters the world over are not noted for the virtues of for- 
bearance and humanity, but these men seem to have adopted excep- 
tionally cruel methods on Laysan. Thus Prof. Dill in his report 
states : 

An old cistern back of one of the buildings tells a story of cruelty that sur- 
passes anything done by these heartless, sanguinary pirates, not excepting 
the practice of cutting the wings from living birds, leaving them to die of 
hemorrhage. In this dry cistern the living birds were kept by the hundreds 
to slowly starve to death. In this way the fatty tissue lying next to the skin 
was used up, leaving the skin quite free from grease, so that when they were 
prepared little or no cleaning was necessary. . 

Many other revolting sights, such as the remains of young birds that had 
been left to starve and birds with broken legs and deformed beaks, were to be 
seen. Killing clubs, nets, and other implements used by these marauders were 
lying all about. Hundreds of boxes to be used in shipping the bird skins were 
packed in an old building. It was very evident that they intended to carry on 
their slaughter as long as the birds lasted. 

In January, 1910, the nefarious work was stopped by the arrival 
of the United States revenue cutter Thetis^ and 23 poachers were ar- 
rested and conveyed to Honolulu, together with the plumage which 
they had baled preparatory to shipping to Japan. The wings and 
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plumage of approximately 259,000 birds were thus confiscated. As 
previously a party intent on the same errand had landed on LysiansH, 
another island of the same group, and spent months in killing sea 
birds and stripping off the plumage, it is probable that not far from a 
million of our sea birds were killed by aliens to sell to European 
milliners. The magnitude of the offense is better appreciated when 
it is understood that many sea birds, like albatrosses and others, 
lay only a single egg during the entire year, and as the natural 
mortality among both old and young is very considerable, years must 
elapse ere the greatly depleted colonies can be restored to their full 
strength. Dame Fashion has many sins to answer for, but few of 
greater magnitude than the wholesale slaughter of these stately 
creatures. 

Had the raiders not been discovered, without doubt they would 
eventually have killed every nesting bird on this and the other acces- 
sible islands and converted these unique possessions of ours into veri- 
table shambles. At the time of the visit of the party in the summer 
of 1911 heaps of the bodies* of the slain still lay on the ground, mute 
witnesses of the sad fate that had overtaken these beautiful birds. 

PROTECTION ESSENTIAL TO PRESERVATION OF RESERVATION AND SPECIES. 

As the islands are part of our National possessions and have been 
set apart as a bird reserve, the care and the protection of their avian 
inhabitants would seem clearly to devolve upon the Federal Gov- 
ernment. It is true that their remoteness and inaccessibility render 
it- difficult to guard them properly. An effort, however, will be made 
lo secure from Congress sufficient funds to provide for the services 
of a warden for Laysan and for an assistant. It is hoped also to 
secure a small power boat of adequate size to enable trips to be made 
between Laysan and the other islands and Honolulu. These meas- 
ures, if supplemented by an occasional visit from one of the Gov- 
ernment cutters during the height of the breeding season, will insure 
the continued safety of the nesting colonies. From a variety of 
causes sea birds are being reduced in numbers almost everywhere, 
chiefly as the result of plumage hunting and of the growing scarcity 
of breeding sites. Hence these island bird colonies, one of the won- 
ders of the world, will become of increasing importance with each 
succeeding year. They should be regarded as a National heritage, 
and the birds be adequately protected, not only for the sake of our 
own citizens, but for those of other countries whose people go down 
to tihe sea in ships. Otherwise tiiese birds wiU suffer the fate that 
overtook those on Marcus Island, also one of our possessions, where, 
as reported by Bryan, in six years a colony of albatrosses almost as 
large as that of Laysan was reduced to less than a score of birds 
through the unchecked activities of feather hunters. 
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Assistant Chief of Division of Production and Distribution, Bureau of Statistics, 

INTRODUCTION. 

Of the items entering into the cost of marketing fresh fruits and 
vegetables, possibly one of the greatest is the loss due to waste. 
Two important causes of this waste are slowness of delivery to the 
buyer and the glutting of markets. Delay in transportation may 
cause the produce to decay or wilt, so that it may bring small, if any, 
returns, or, even if it arrives in good condition, it may be too late 
to be sold at good prices. A loss in selling price may be caused also 
by a faulty distribution of consignments, whereby some markets are 
overstocked, while there is a scarcity at others. These two causes of 
waste are being overcome, to some degree at least, by improved meth- 
ods of distribution, as used by shippers, and by better transportation 
service. 

It is the purpose of this article to show the working of two gen- 
eral plans, whose extended use dates back scarcely 10 or 15 years. 
One plan is used by shippers to distribute consignments among cities 
and towns in such manner as to avoid a glut; the other scheme is 
employed by transportation companies to move perishable freight, 
quickly, and at the same time to be ready to change its destination 
on short notice, even when it is on the way to market. 

THE CARLOAD AS A UNIT. 

A SAVING IN MONET AND TIME. 

In farming on a large scale, the unit of quantity for a shipment is 
regularly a carload. The advantage of a car lot over a smaller 
quantity is so great that the smaller shipment competes at a disad- 
vantage, except in near-by markets. Not only are the freight rates 
for carloads lower, but the time of transit is shorter and the risk 
of injuring the produce in transit is less. A car lot may be sent to 
any one of a large number of cities and towns, while the smaller 
shipment is limited, by the higher freight rates and by delays in 
transit, to fewer markets. 

Since car-lot shipments form such a large proportion of the total 
supply, conditions which affect their marketing influence also the 
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marketing of the smaller lots of highly perishable fruits and vege- 
tables. Home-grown produce is more apt to bring good prices in the 
neighboring city or town under conditions which tend to reduce the 
danger of an oversupply from distant regions. Hence, changes 
affecting the movement of carloads, as discussed in this article, affect 
the entire truck-growing industry. 

There are a number of plans by which small shippers join in 
making up a carload. This is regularly done by farmers’ coopera- 
tive associations. Country buyers also gather produce from various 
farmers, arranging their purchases so as to have carloads for ship- 
ment. Of the other plans for combining smaller lots in carloads, two 
of the more noteworthy are the local pick-up ” service of some rail- 
roads and the system employed by some forwarding agents. 

COMBINme SMAXL LOTS. 

There are forwarding agents whose business it is to collect small 
consignments at various points in the Mississippi Valley and to ship 
them to market. The forwarding agent gathers enough produce to 
make a full carload at a given station, consigns it to himself at the 
destination, and delivers the contents to various consignees. By this 
system a small shipment by a producer is carried as promptly as a 
full carload. The territory served by these forwarders includes sta- 
tions in Louisiana, Mississippi, Tennessee, Elinois, Michigan, and a 
few points in Indiana. The forwarder, being responsible to the 
shippers, makes it his business to check the contents of the car as 
they are taken out, to note their condition, and to report to the 
shipper any irregularities as to the condition or number of packages. 
The car manifest of the forwarder shows the names of the shippei^ 
and of the consignees, the number and contents of packages. The 
manifests that happened to be in the office of one of these forwarders 
one day in July, 1911, and which were apparently not unusual, con- 
tained each a long list of separate items ; the manifest for one car 
contained a list of packages for no less than 32 different consignees. 

A so-called pick-up ” system is conducted by different railroads 
for collecting less-than-carload lots from various stations and com- 
bining them at transfer points into full carloads. Small consign- 
ments are collected from a number of stations and brought to a 
given point to be combined into carloads. Among the typical trans- 
fer points for combining small shipments into carloads are Canton, 
Miss., and Norfolk, Va, 

The growth of freight and express serriee on interurban trolley 
lines has made it easier to market small shipments of perishable 
fniits and v^tables promptly. The interuihan electric lines gather 
np small shipments and concentrate them at forwarding points, 
l^ge quantities of fruits and vegetables are thus handled from 
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points in southwestern ilichigan. The produce is collected from 
such points as Berrien Springs, Eau Claire, and jMillburg, and 
transferred to boats at St. Joseph and Benton Harbor to be for- 
warded thence to Chicago. This service is prompt; fruit collected 
one day is on the Chicago market early next morning. A similar 
traffic is carried through Norfolk, where railroad freight from truck- 
gTowing regions is transferred to coastwise steamers for New York 
and the North. 

FREIGHT SERVICE. 

GENERAL IMPROVEMENTS IN RAILROAD FACILITIES. 

Progress in methods of hauling perishable fruits and vegetables 
is part of a general betterment of railroad service. Improved road- 
way, hea^der rails, larger cars, and more powerful engines, together 
with more efficient handling of the traffic, all help toward quicker 
and cheaper marketing of produce. Some of the features of these 
improvements are shown in statistics compiled by the Interstate 
Commerce Commission. 

Within the past 20 years the quantity of freight moved has in- 
creased many fold. During the year ending June 30, 1889, the 
freight traffic on railroads of the TTnited States equaled about 

69.000. 000.000 ton-miles; 20 years later this freight amounted to 

219.000. 000.000 ton-mUes. This increased traffic is accounted for 
only by an extension of railroads, but by an increase in the 

amount carried per mile. The density of the traffic in 1909 was more 
than double that in 1899. To move this freight the size of the 
trains was increased as well as the number of locomotives. In 1889 
there was an average of 10 and in 1909 between 14 and 15 locomo- 
tives in the freight service for every 100 miles of railroad, while the 
average number of tons carried in a freight train more than 
doubled. 

TRACING A CAR’s MOVEMENTS. 

The freight carried on many railroads is divided iato classes, 
based upon the kind of service rendered. The highest class of goods 
is given the quickest and most regular service. A second class of 
goods, and even a third or a fourth, may also be moved in trains 
having regular times for arrival and departure, but which are 
slower than the* “ manifest,” “ red ball,” or vegetable express ” 
trains. These classes are distinct from the classes upon which 
freight rates are based. 

Fresh fruits and vegetables are usually included in the list of 
commodities which are given this best^ service. Trains carrying 
these perishable products are run at greater rates of speed and 
with greater regularity than are ordinary freight trains. Delays 
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are reduced to a minimum, and especial care is taken to have the 
cars carrying these fruits and vegetables move promptly along the 
v?ay. Where the traffic justifies it, entire trains are made up of 
such produce. 

One feature of this service is the telegraphic report which is made 
of each car as it passes each reporting station on its route. These 

passing '' reports, however, are made, on some railroads, for lower 
classes of freight also. 

Some of the principal parts of this system were in use before 1885 
on at least one railroad. Cars wei'e reported by telegraph on passing 
certain points, and their movement was recorded in the central office, 
not only in writing but by means of pegs. Each car was represented 
by a peg bearing the symbol of the car and inserted in a block which 
represented the train. The route over which the cars moved was rep- 
resented by a board on which vertical lines and spaces indicated the 
various stations fi*om which passing ” reports were made. When a 
train was reported to have passed a station, the block representing 
the train was moved past the place on the board that represented the 
station. The telegraphic report mentioned each car in the train ; cars 
not so mentioned were accounted for, with the reason for delay, or 
were the subject of prompt inquiry from the central office. This sys- 
tem is now in use on a niunber of railroads. The information shown 
on the board is kept also in written form, and, on some railroads, 
it is summarized in circulars, issued daily. The “ board ” is a con- 
venient but not an essential part of this system. Some railroads do 
not use a board at all; they keep all their ‘‘passing” records on 
paper. 

To facilitate telegraphing in some of these passing-report ” sys- 
tems, each car may be given a symbol after the train is made up. 
The ^mibol consists of a letter or group of letters, which indicate the 
station of origin, and a number to designate the car. The car is 
known by this symbol imtil it reaches its destination and the contents 
are delivered. 

BATES OF SPEED. 

The average rate of speed over long distances for carloads of 
perishable freight depends largely upon the character of the roadbed 
and the number of transfers from one railroad to another. From 
Los Angeles to Chicago and from Jacksonville, Fla., to Chicago, the 
rate of speed averages about 13 miles an hour, including aU stops. 
One train was scheduled to run from Los Angeles to Chicago in 
173 hours and 25 minutes, the average rate being 13.1 miles per 
hoar. A vegetable espre® run from Jacksonville to Chicago over 
three or four different |ailroads covers about 1,140 miles in 89J 
hours, the average rate being 12J7 nnles per hour. By another route 
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the trip from Jacksonville to Chicago is reported to be made in as 
short a time as 84 hours. Over some routes which do not traverse 
mountains the average rate, including stops, is about 16 miles per 
hour for long distances. A certain train from New Orleans to Chi- 
cago covers 930 miles in 67 hours and 20 minutes, the average rate 
being 16.2 miles per hour; and on the Atlantic coast a train carrying 
Florida produce northward runs from Tampa, Fla., to Richmond, 
Va., in 64 hours and 16 minutes, making an average of 16.8 miles per 
hour. After a train is once made up and does not have to stop so 
often to receive new cars the rate of speed is naturally much higher. 
Between Memphis and Chicago the average rate of speed for a cer- 
tain train is 18 miles per hour, while the rate from New Orleans to 
Memphis is 14 to 15 miles per hour. From Tampa to New York the 
rate for the distance south of Potomac Yard, Virginia, is about 16, 
while the distance between Potomac Yard and New York is covered 
at an average rate of more than 18 miles per hour. 

At the rates of speed mentioned in the preceding paragraph, a 
train would run from 312 to 432 miles in 24 hours. The time taken 
to move cars from Potomac Yard, Virginia, just south of Washing- 
ton, D. C., to New York, is about 12| hours ; to Boston from Potomac 
Yard, 36^ to 40 hours; and to Montreal, 46| hours. These figures 
include the time required for icing and for transferring the cars from 
one road to another. From Miami, Fla., to New York the time is 
approximately 96 hours, and from Miami to Chicago about 108 
hours. It is thus possible for fiuiit and vegetables grown in regions 
as far away as southern Florida to be delivered to consumers in 
Chicago or New York within five or six days from the time of 
gathering. 

EEGULAEITY OF SERVICE. 

While these fruit and vegetable trains, as any others, may be late 
sometimes, nevertheless their regularity is such that transactions are 
reported to be made often, if not usually, with the expectation that 
the produce involved will be delivered at about a certain time on a 
certain day. For instance, a car of vegetables from a South Atlantic 
shipping point may be bought by a dealer, who expects the car to 
reach Jersey City on a Friday night in time to be ferried across 
North River to a wholesale market in New York, which opens at 1 
a. m. Should this car be delayed several hours the vegetables would 
miss the Saturday morning market and might be delayed two days 
in leaching the retail merchants. 

Two instances of delays will serve as illustrations. A merchant in 
Philadelphia mentioned a consignment of strawberries which reached 
that city from Florida six days late, and a Chicago dealer com- 
plained, about the same time, of losing $509 on a car of strawberries 
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that reached him too late to take advantage of a good market. 
Delays like these, it is believed, are by no means as frequent under 
present conditions of freight service as in earlier times. 

EXTENSION OF DEMAND AND SUPPLY. 

NTJMBEB OF MAEKETS. 

Inquiries were made by the Bureau of Statistics of this depart- 
ment in August, 1911, as to the different kinds of highly perishable 
fruits and vegetables which were received in car lots for local use in 
cities having a population of not less than 25,000. Of the 103 cities 
for which reports were made, peaches were sold by the carload in at 
least 87; watermelons, in 86; cantaloupes, 77; bananas, 72; straw- 
berries, 71; tomatoes, 66; oranges, 65; grapes, 58; lemons, 39; pears, 
32; pineapples, 28; plums, 24; celery, 18; cherries, 13; cucumbers, 11; 
green beans, 11 ; apricots, 11 ; and each of about 25 other commodi- 
ties of this class were reported to have car-lot markets in from 1 to 
10 different cities. The reports on which these figures are based are 
probably incomplete to a greater or less degree; some products are 
no doubt omitted which should have been included. If it had been 
possible to secure complete lists of all such products for each of these 
cities, the figures just given would probably have been larger. As 
they stand, these incomplete figures show a wide range of markets 
where car-lot shipments of fresh fruits and vegetables may be sold. 
The producer has many good outlets for his crops; if market con- 
ditions in one place are not satisfactory, there may be other places 
where fair pric^ may be obtained. The cities which absorb these 
products by the carload include many whose population is less than 
60,000. Of the 87 car-lot markets for peachy for which returns were 
made in this investigation, 30 were cities of less than 50,000 inhab- 
itants; 23 of these smaller cities took cantaloupes by the carload, 19 
received grapes and strawberries, and 17 received tomatoes. Other 
products of this class also found sale in car lots among these smaller 
cities. 

The number of car-lot markets for fruits and vegetables has in- 
creased greatly during the past decade. This is indicated by reports 
made by railroad freight agents and produce dealers in various cities 
as to the year in which the first carloads of certain products were 
received for local use. The products for which the fullest reports 
were made were peaches, strawberries, cantaloupes, tomatoes, and 
grapes. Of the 42 markets which reported the year when the first 
carload of peaches was received for local use, 13 had become car- 
lot markets within the past decade; the markets whose first carload 
sale of strawberries was made ^nce 1900 numbered 15 out of a total 
of 35 reported ; for cantaloupes, 21 out of 40; tomatoes, 19 out of 32; 
and for grapes the car-lot markets, which were opened within the 
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past 10 years, numbered 13 out of a total of 24 for whicb reports 
were received. Taking account of the minor products of this trade, 
as well as the five leading ones just mentioned, the average rate of 
increase in the number of car>lot markets for highly perishable fruits 
and vegetables was over 40 per cent in the decade beginning with 
1901 as compared with the ten years just before. 

WIDE BANGE OF SOURCES OF SUPPLY. 

Many of the large markets, and smaller ones also, receive their fresh 
fruits and vegetables from regions which are far apart. The ex- 
amples given here refer to large cities, but illustrate conditions at 
many others. The sources of supply of a given product in a market 
like Chicago or New York may often be traced by the price quota- 
tions in those markets for perishable fruits and vegetables. It is 
common in those, and in other markets as well, to mention the State 
or locality where the products quoted were produced. By tabulating 
quotations of different commodities it is thus easy to learn also the 
time when the produce from a given locality is on a given market. 
For the season of 1910 the quotations of Florida tomatoes appeared 
in the produce reports at Chicago, New York, and Kansas City 
early in the winter and continued to about the middle of June, when 
Texas tomatoes began to appear. These were followed, in the Chi- 
cago market, by shipments from Mississippi, and about the first 
week of July by the produce of more northern fields. Among the 
States which contributed tomatoes to the Chicago trade in 1910, 
besides Florida, Mississippi, and Texas, were California, Tennessee, 
Missouri, and, of course, Illinois. New York’s supply came also from 
a large number of States, among which were California, Florida, 
Texas, Mississippi, Tennessee, Virginia, North Carolina, South Caro- 
lina, New Jersey, Maryland, and Delaware, while some were imported 
from Cuba. 

The supplies of peaches, strawberries, cantaloupes, string beans, 
and other products were also drawn from a wide range of territory. 
In 1910 there were at the same time quoted in New York City straw- 
berries from Florida, Louisiana, Virginia, Maryland, and the Caro- 
linas, and while some of these southern berries were still in the 
market, supplies came in from New Jersey and New York. The 
cantaloupes used in New York, in the latter part of June and the 
first of July, 1910, were coming from Florida, Georgia, and the Caro- 
linas, and also from Arizona and the Imperial Valley of California. 
A few weeks later melons from Maryland, Delaware, Virginia, and 
New Jersey met, on the same market, those from New Mexico, 
Nevada, and Colorado. 

In April and May of the same year the asparagus sold in New 
York City was grown, some near the Pacific coast and some in the 
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regions along the Atlantic. Peaches from Texas and other western 
States were included with those from eastern States in the receipts 
at New York. 

The sources of supply in a given market are governed to some 
degi’ee by changing conditions of trade. Under some conditions it 
would be profitable for the produce of a certain State to compete in 
a given city with produce from States which are nearer that market, 
but whose own crops are short. For instance, when the Arkansas 
peach crop is small, Georgia may be shipping to points as far west 
as Denver, while if the Arkansas yield is large, Georgia peaches 
might get into few markets west of Chicago. 

SYSTEMATIC DISTRIBUTION. 
finding a market. 

A personal acquaintance between buyer and seller is an important 
factor in successful marketing. A truck gardener who visits the dif- 
ferent markets occasionally and meets dealers there is in a much 
better position to sell his produce than if he consigned it to strangers ; 
and, further, the cooperative association having representatives in 
important markets throughout the season may be expected to sell on 
much better terms than the individual shipper who visits the market 
only occasionally. Likewise, among merchants, the man who keeps 
in touch with other markets knows much better how to distribute his 
excess supply, or send orders to meet the demands of his customers, 
than the dealer whose acquaintance is not so large. 

The shipper or his representative should know also the charac- 
teristics of the various markets which may take his produce. For 
instance, a certain town will be able to use one full carload of 
cherries, while for another town it would be better to make up a 
mixed car consisting of cherries and two or three other kinds of 
fruit; or, again, in one city, as New York, it is important for certain 
produce to be delivered in time for the night market, while at 
Chicago the shipments will he on time for the regular market if they 
reach the railroad terminals or the steamboat wharves before day- 
break, 

Eeports of market conditions are given regularly and with vary- 
ing degrees of accuracy in daily newspapers, trade and agricultural 
journals, and in circulars issued by dealers and organizations. In 
addition to these sources of information, some shippers and dealers 
receive special reports, by mail or wire, from different markets. 

CONTROL OF PBODtrCE IN TRANSIT, 

Information as to the location of a given car in transit may 
usually be obtained from the railroad comjiany which is hauling the 
car. But some lai^ shippers have a ^stem. of own by which 
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they trace the movement of cars in transit, in order to distribute 
them among the different markets to the best advantage. One or- 
ganization in California adopted this system of distributing ship- 
ments: When a member shipped a car of produce, he turned the 
bill of lading over to the manager of the organization and allowed 
him to direct the movement of the car to market. The object of 
having one central authority select the markets was to prevent send- 
ing an oversupply to any one place. On receiving the bill of lad- 
ing, a record of the car was made on a card in the office of the 
organization and the card filed in its proper place in a drawer. 
This drawer was divided into several rows of compartments, open- 
ing upward; each row had 31 compartments, and there was one 
row for each principal market in the United States. The 31 com- 
partments represented each one day of a month. Wlien a card was 
filed its location was determined by the destination named in the 
bill of lading and by the day of the month on which the consign- 
ment was due at the destination. For instance, a carload of cherries 
shipped to New York from a point in the Sacramento Valley on 
May 27 would be represented by a card filed in the New York row 
of the drawer and in the compartment numbered 7, if the con- 
signment would be due in New York on June 7. The arrangement 
of these cards showed at a glance the intended distribution of this 
association’s diipments among the different markets, and when too 
many consignments of a given bind of fruit were on the way to a 
given market the grouping together of several cards in one box 
served as a warning that the destination of one or more cars should 
be changed. This drawer showed only such fruit as was shipped by 
this association. News of other shipments and of their probable time 
of arrival at destination was secured, to some extent, by the associa- 
tion. When it became known that a certain market was about to 
receive an oversupply of a given fruit, one or more of the shippers 
who had consigned to that market would be notified by the asso- 
ciation manager, so that they might select another city to which to 
divert their consignments. In ease they should refuse to make such 
a selection the rules of the association gave the manager the right 
to divert the shipments himself. 

The movement of a car in transit was traced, by the association by 
a system similar to that used by ^me railroads. Each car shipped 
east by the association was reported by telegraph as it passed cer- 
tain points along the way. 

In a similar way other large shippers keep in close touch with 
the progress of a car on its way to market, at the same time keep- 
ing informed as to the prices and relative supplies in different cities 
and towns. 
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For produce moving from the South northward many of the prin- 
cipal points of diversion are along the Ohio and Potomac Eivers* 
but the route of a car may be changed at any one of a large num- 
ber of railroad-junction points. Cairo, Louisville, Cincinnati, and 
Potomac Yard (near Washington) are important points from which 
these shipments are distributed among various destinations. 

Between eastern markets and producing regions in the far West 
and Southwest the chief points of diversion include Minnesota Trans- 
fer (between St. Paul and Minneapolis), Council Bluffs, Chicago, 
and St. Louis. Over one route from central California to the East 
the principal points from which one leading shippers’ association 
receives “ passing ” reports are Roseville and Truckee in California, 
Ogden, Council Bluffs, and Chicago. A Cincinnati firm may receive 
notice of a Florida shipment when the car passes Jacksonville, At- 
lanta, and Chattanooga, and another notice just before the arrival 
at Cincinnati. On peaches shipped by this fast-fr eight service to 
northeastern markets from Tampa, a car’s progress over a certain 
route is reported from Jacksonville, Fla.; Savannah, Ga. ; Columbia, 
S. C.; Hamlet and Raleigh, N. C.; Richmond and Potomac Yard, Va. 

The service of diversion includes not only changing the destination 
of a car in transit but forwarding it to a destination beyond the one 
originally named. For instance, a car shipped to Cincinnati may be 
forwarded under certain conditions to Indianapolis for unloading; 
or, it is reported, a car consigned to a given town may be partly 
unloaded there and the remainder of the consignment sent on to 
another town. This, however, costs more in freight than would a 
direct shipment of a full carload to one market. 

HOW A CAB IS DIVERTED. 

Conditions on one route will illustrate how the system of report- 
ing car movements may be used by a patron of the railroad. Sup- 
pose a dealer in Chicago, on a Thursday morning, wishes to know 
the location of a carload of tomatoes which were shipped to him the 
morning before fipom Crystal Springs, Miss. He makes the request 
of the railroad company’s agent in Chicago, giving the initial and 
number of the car and the date and place of shipment. On consult- 
ing the passing ” reports it is found that this car, known in transit 
by the symbol CS-4,” passed Fulton, Ky., at 6 a. m. that day 
(Thursday) and would be due at Cairo, HI., at 8.30 a. m., or, let 
it be assumed, about an hour after the time the dealer made inquiry. 
It would be due in Chicago Friday at 4.50 a. m. With this informa- 
tion the dealer knows that, if he desires to divert the car, he may 
select one of a number of markets located north of the Ohio River. 
He knows that there is a large movement of tomatoes toward Chi- 
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cago and believes that the prices on Friday will be better in some 
other places than in Chicago on the day his produce is due on the 
market. He has already received news from some points. An asso- 
ciate in St. Louis may have telegraphed the evening before that the 
supply already in that market, together with what was due to arrive 
on Thursday, would be about as much as could be sold at fair prices : 
that, if more was received, prices would probably be low. On the 
other hand, a report from Indianapolis may indicate good prices 
for Friday morning, better ones than are promised in Chicago for 
that day; so the Chicago dealer orders the car to be diverted to In- 
dianapolis. He may wait until 3 p. m. Thursday before reaching 
this decision, so that he may hear from other markets. Meanwhile 
the car has been moving northward. The order for diversion is 
sent by the superintendent of transportation to the proper official 
at Effingham, 111., where the car is due to arrive about 5.45 p. m.^ and 
where transfers are regularly made for Indianapolis. It reaches that 
city early Friday morning, about the time it would have reached Chi- 
cago had there been no diversion. 

DISTRIBUTING A CAB LOT. 

Cities and towns which do not require a full carload of a given 
product are often supplied. from neighboring car-lot markets. Small 
lots of perishable goods may be forwarded in refrigerator cars de- 
voted to local service. "For small consignments of fruit and vege- 
tables intended for neighboring towns refrigerator cars are run on 
regular schedules from Chicago and other large cities, and each car 
is assigned its own route. The service on one railroad will illustrate 
this traffic. This railroad sends out from Chicago, every night ex- 
cept Sunday night, 11 trains hauling such cars. One of these trains, 
leaving Chicago at 9.45 p. m., takes cars for 14 different routes ; three 
of these cars are run only two days of each week, five of the cars are 
run on three days of the week, and six cars are ran on six days. A 
car may be transferred from one train to another, making one, two, or 
more transfers before it reaches its destination. From this train cars 
are transferred at various points in Iowa; one car is taken off at Cedar 
Eapids, another at Marshalltown, stUl another at Ames, a fourth at 
Tama, while at Eagle Grove three cars are taken off and given to 
three different trains. At Belle Plaine two more trains are each 
given a car, and at Mason City another transfer of a car is made. 

Interurban electric lines and steamboats help to distribute small 
lots of fresh fruit and vegetables from car-lot markets. In addition 
to the traffic on steam railroads, large quantities of this kind of 
produce are thus distributed from Cincinnati by trolley lines and 
river boats, while lake steamers assist in this work at Chicago. 



176 YEABBOOK OB THE DEPAETMENT OP AGEICTJLTUBE. 

Shipments of less-than-carload lots of this highly perishable pro- 
duce are apt to be more frequent in times of high prices. Under some 
conditions less-than-carload lots may be shipped all. the way from 
Chicago to St. Paulj or even to Omaha. But, as has bee'U said in the 
first part of this article, the regular way of transporting these fresh 
fi’uits and vegetables is by carload lots^ shipments in smaller quanti- 
ties, except for short distances, being made chiefly to markets where 
a larger quantity could not be sold. 

CONCLUSION. 

The extension of better ways of distributing fresh fruits and 
vegetables among the various markets and the improvement in trans- 
portation service have done much to reduce the waste in marketing, 
but there is still room for improvement. Sometimes a crop in a given 
region will be too large to be marketed promptly. There may be too 
few cars to carry the produce, and it spoils while awaiting shipment ; 
or it may be loaded in cars and started on its way, but the increased 
number of cars may be more than the railroad can handle promptly, 
and a congestion of traffic may cause a delay of several days on the 
way. Or, even with quick and adequate freight service, the produce 
may yet fail to be well marketed. It is not always practicable for 
shippers to determine beforehand the approximate supply which a 
given city or town is. about to receive, or to ]udge how much can be 
sold there at fair prices, and an error in the shippers’ judgment may 
result in glutting a market. 

But in spite of occasional losses due to car shortages, freight 
blockades^ and overstocked markets it is a widespread opinion among 
shippers that there are fewer losses on fresh fruits and vegetables 
now than there were 10 or 15 years ago ; and the tendency of the pres- 
ent time is to reduce still further the waste in marketing. 



PRIMARY PRINCIPLES IN THE PRETENTION AND 
TREATMENT OF DISEASE IN POULTRY. 


By Geo. Byron Morse, M. D., Y. S., 

Senior Bacteriologist, Pathological Division, Bureau of Animal Industry, 

CLEANLINESS THE ONE FOUNDATION. 

It is the object of this paper to impress upon poulterers the one 
basal principle underlying all rules of health and upon which only 
c^n be erected a successful system of treatment of disease in poultry. 
In the final analysis one word furnishes the thesis of this paper and 
sums up its conclusions. That word is “ cleanliness.” The writer 
is fully convinced that cleanliness is at once the comer stone of 
health and the keystone of the arch of healing. His desire is that 
the perusal of this paper shall compel all readers into such accept- 
ance of this conviction that hereafter they will make cleanliness the 
foundation of whatever measures they may adopt for the promotion 
of health and the prevention of disease, and the groundwork for all 
methods selected, by them for the treatment of disease and recovery 
of health. If it can be shown that all deviations from health in- 
volve the integrity of this fundamental principle^ cleanliness, it 
nec^sarily follows that any attempt at recovery must seek to restore 
cleanliness. As cleanliness is the first law in the science of preserv- 
ing health, so is it the primary principle in the healing art. 

This fundamental doctrine of cleanliness as applied in this paper 
to the well-being of poultry may be expressed in three general prin- 
ciples: (1) Clean intake; (2) clean output; (3) clean surroundings. 
The intake includes food, drink, and air. The output consists of 
excrementitious matter from the alimentary tract, the excretion from 
the kidneys, and the products of the reproductive system. The 
surroundings comprise houses, groxmds, and air. 

BEFINITION OF CLEANLINESS. 

What does the word cleanliness ” mean to us ? If we study the 
dictionary, we shall find that cleanliness means freedom from dirt or 
foreign matter. Our conception of cleanliness must therefore depend 
upon our notion of dirt, and that notion is largely a matte of train- 
ing, habits, and associations. 

The philosopher has defined dirt as matter out of place.” Matter 
that is all right and clean in one place may be ah wrong and dirt in 
another. Moreover, cleanliMss is one thing to the ordinary person, 
but altogether another matter to the hygienist. The eye with the 
microscope has a larger apprehension of dirt than the unaided eye. 
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The good housekeeper sees with annoyance the specks o£ dust and is 
satisfied with their removal ; the intelligent surgeon whose vision has 
been enlarged by the microscope sees the millions of bacteria that 
use a single speck of dust as an airship, and he knows of the possi- 
bility that tetanus bacilli or other germs may fall, unseen, from such 
dust on to the raw surface of an exposed cut upon a person’s skin. 
He therefore can not call the cut surface of the wound “ clean ” until 
he has thoroughly washed it and applied a disinfectant in order to 
kill those germs. The apples on the street vender’s stand glow with 
apparent cleanliness, but those same apples may have been polished 
with a soiled pocket handkerchief, and the bacteriologist might well 
tremble at the thought of the tubercle bacilli that may be on those 
skins. The cook washes the lettuce leaves to remove the hits of ad- 
herent dirt, and the salad made therefrom may look and taste all 
right; but the unaided eye can not see the typhoid germs or other 
intestinal microbes derived from the sewage with which that portion 
of the garden stuff was fertilized. 

The conception of dirt and cleanliness in this paper is formed 
by the sanitarian s training, habits, and associations. However, the 
writer rejoices in the fact that nowadays farmers and poulterers are 
a class who read, and therefore have become somewhat familiar with 
the horizon of the scientist, so as to appreciate, in air and soil, in food 
and drink, in houses and incubators, upon the external and inter- 
nal coverings of the chicken’s body, the presence of innumerable 
microbes, many of them capable of producing decomposition and 
putrefaction, and thus likely to cause sickness through absorption of 
their poisonous products; many of them characterized as specific 
agents of disease, and therefore recognized as a definite menace to 
life ; and large numbers of them viewed generally as harmless which 
yet by excessive multiplication induce conditions which become them- 
selves sources of disease. 

The presence of these microbes in localities where they do not 
belong, or in excessive numbers even where they do belong, medically 
speaking, constitutes dirt and calls for cleansing. To sum up, clean- 
liness involves not alone absence of dirt and foreign matter which 
can be detected by the unaided eye and removed by means of shovel 
and wheelbarrow, broom and dustman; it involves also greater or less 
freedom from those myriad microscopic forms the removal of which 
is accomplished by disinfecting agents which destroy them. 

SEVEN PRIMARY PRINdPEES. 

In the working out of this fundamental law of cleanliness seven 
rules or maxims have been formulated by the writer as furnishing, 
in a general way, the application of this principle to meet all the 
requirements of a successful poultry industry. These rules are but 
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further divisions of the three general principles previously men- 
tioned, and may therefore be regarded as the seven primary prin- 
ciples in the prevention and treatment of disease in poultry. They 
are as follows, and are expressed in mandatory form, since nature, in 
her sovereignty over animal life, demands cleanliness under penalty 
of disease and death: (1) Clean out; (2) clean up; (3) clean the 
water supply; (4) clean the food; (5) clean the eggs; (6) clean the 
incubators and brooders; (7) clean the breeding. 

The ease with which these maxims can be carried out, and the 
cheapness of the articles employed for that purpose, combine to give 
them the maximum of practical value. It is true there are many dif- 
ferent medicines with which to clean out ” the intestinal tract ; there 
are a legion of disinfectants with which to “ clean up ’’ the soil, and 
numerous drugs with which to clean the water supply. If, however, 
the poultryman can become expert in the use of just one good and 
sufficient substance for the accomplishment of each of these primary 
principles, he is far better off than if his mind were stored with a 
whole materia medica which he has rarely or never tried. Notice 
how simply these maxims can be carried out. 

Clean out by giving Epsom salt. 

Clean up by spreading powdered air-slaked lime. 

Clean the water supply by adding permanganate of potash. 

Clean the food by preventing contamination or by heating. 

Clean the eggs by dipping in grain alcohol. 

Clean the incubators and brooders by scrubbing with hot water 
and good, old-fashioned kitchen soap. 

Glean the breeding by using the youngest females consistent with 
the requirements of good breeding. 

METHOD OF APPLICATION. 

1. CuEAN OUT. — This is carried out as a routine hygienic measure 
by administering Epsom salt to the whole flock once a month from 
October to March, and twice a month from April to September. 
For this purpose the salt is best given in an evening mash, which, 
after the salt has been thoroughly mixed with it, should he sufficiently 
moistened with water to dissolve the salt. Let the mash be carefully 
proportioned to the appetites of the birds and fed on a dry, hard, 
clean floor, so that the whole may be eaten quickly. Epsom salt 
should not be wasted by putting it in the drinking water; the birds 
can not in that way take enough to secure the desired results. 

The dose of Epsom salt may be estimated at one-third of a tea- 
spoonful to an adult bird. Extra large fowls might receive a half 
t^spoonful, smaller or younger birds less. The writer usually ,pre- 
scribes one teaspoonful for three fowls, or for six to eight half-grown 
chickens, or for twelve to twenty chicks, according to age, size, and 
previous thriftiness. 
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Immediately upon the appearance of disease in the flock, without 
waiting to determine whether the sickness is infectious or not, all 
birds, sick and well alike, should receive a dose of Epsom salt by the 
method above outlined. If the disease proves to be infectious, flock 
treatment with Epsom salt should be maintained once a week during 
the prevalence of the epizootic. All sick birds, which should be 
isolated at once from the well, may be given Epsom salt from one to 
three times weekly, according to the nature of the disease and the 
severity of the symptoms. 

The best method of administering Epsom salt (as well as other 
fluid medicines), although practicable where only ar few birds require 
treatment, is by means of a small funnel and a piece of rubber tubing 
{three-sixteenths inch internal diameter). The funnel is inserted 
into one end of the tubing, while the other end, lubricated with lard 
or vaseline, is passed into the mouth, back over the opening of the 
windpipe at the base of the tongue, and down through ^he gullet into 
the crop. One or two ounces of water in which has been dissolved 
one- third teaspoonful of Epsom salt can now be poured into the 
funnel and the tubing gently withdrawn. Since Epsom salt acts best 
when well diluted, this method may be considered ideal. If slender 
tubing is used and one is ordinarily careful in passing the tubing over 
the opening of the windpipe there is absolutely no danger attached 
to this method. Moreover, there is the satisfaction of knowing that 
the entire dose has been received by the bird. 

2. CiEAN UP. — ^Do this by spreading powdered air-slaked lime 
over runs (and range, if possible), floors of houses, and on the 
droppings boards. Emphasis must be laid on the two qualifications 
here given to the lime; it must be powdered and it must be air- 
slaked. Lime that is not powdered, even if the lumps be very small, 
must^ be regarded with suspicion as not being slaked and therefore 
more or less irritant. As soon as the birds begin to scratch where 
the lime has been spread, thus raising a dust, the irritating particles 
of the unslaked lime are inhaled, and, reaching the lungs, set up 
inflammation. In this way one might have an outbreak of pneu- 
monia in his flock and be unable to explain its origin. 

3, CtEAJf THE WATER SUPPLY. — ^Thexe are three methods of accom- 
plishing this, each being so easy of application that it may be sub- 
stituted with entire satisfaction for either of the other two. The 
writer’s usual prescription is to add to the drinking water perman- 
ganate of potash in suflSicient amount to give the water a claret-red 
color. For ordinary waters, comparatively free from organic mate- 
rial, the amount of the permanganate of potash necessary should be 
as much as can be dipped up on a silver 10-cent piece for each gallon 
of water. If more than four times this amount of potash is required 
to color the water, it is well to assume that the water contains too 
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much organic matter to admit of satisfactory disinfection by perman- 
ganate of potash* 

~ In such a case the poulterer may employ the second method, that 
of adding sulphate of iron, commonly known as copperas. To 1 
gallon of drinking water add 15 grains of copperas, which is approxi- 
mately the amount that can be dipped up on a 5-cent piece. This 
proportion may be regarded as mildly antiseptic, but is as strong as 
should be used for any long period in view of its astringent action 
and drying effects on the lining of the digestive tract. 

The third drug which the writer has found equally effective in the 
cleansing of drinking water is pure carbolic acid, in the proportion 
of one teaspoonful of carbolic acid to 1 gallon of water. The car- 
bolic acid here recommended is of full strength. The poulterer who 
keeps on hand the acid in crystals may prepare the drinking water 
in the following manner: Place the unstoppered container in a pan 
of water ; heat gradually until the crystals are melted. One teaspoon- 
ful of the melted crystals may then be added to a gallon of drinking 
water. If one desires to keep on hand a stock solution of the strong 
carbolic acid, he can purchase any desired amount of liquefied phenol 
(phenol is the official name of carbolic acid). Or the liquefied phenol 
can be prepared by the poultryman himself by melting the crystals 
of carbolic acid as described alx>ve and to every 9 parts by weight of 
the carbolic acid adding 1 part by weight of water. For use add 
1 teaspoonful of liquefied phenol to 1 gallon of drinking water. 

4. CuEAN FEED. — Purchase clean feed at the outset, and preserve it 
in a clean, dry place protected from birds or other animals that might 
contaminate it with infective droppings. If through accident, such 
as dampness, mold has crept in, and it is necessary because of insur- 
mountable circumstances to feed this material, apply strong heat. 

5. Clean eggs. — Dip all eggs, just prior to incubation, in grain 
alcohol. This is, without doubt, the simplest and quickest method of 
disinfecting the shells of eggs intended for incubation. The writer 
has tried various dilutions, from 70 per cent alcohol to the 95 per cent 
usually sold in the shops, and has come to regard them all equally 
effective. 

Another method of egg-shell disinfection, simple but not as quick 
as the alcohol method, is to wipe all eggs just prior to placing them 
in the egg tray with a cloth saturated with a 3 per cent solution of 
compound solution of cresol (liquor cresolis compositus) or cresol 
soap. (A3 per cent soltftion of cresol soap is made by adding 2 table- 
spoonfuls (1 ounce) of compound solution of cresol to 1 quart of 
previously boiled water.) 

6. Cuban incubators and brooders. — ^This is carried' out by thor- 
ough scrubbing with boiling water and old-fashioned kitchen soap. 
If, however, this should not be considered sufficient, there may be 
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applied, after the scrubbing, a spray with a B per cent solution of 
cresol soap, made as directed above, except that the water used in 
making the dilution need not be boiled, as suggested for egg disin- 
fection. 

Another excellent method of disinfection is by means of formalde- 
hyde gas. The most widely accepted method of employing this disin- 
fectant is that known as the permanganate-formaldehyde method. 
This consists of setting free the formaldehyde gas of the commercial 
product formalin (40 per cent formaldehyde in water) by the action of 
permanganate of potash. A modification of this method, known as the 
permanganate-diluted formalin, is particularly satisfactory because 
the addition of the water insures the moisture conditions needed for 
the best results from the formaldehyde, these conditions permitting 
also a marked reduction in the required amount of formaldehyde. 

As a preliminary to all directions for this method of disinfection 
it should be stated that the best authorities do not consider for- 
maldehyde efficient at a temperature lower than 60^^ F. nor with a 
humidity less than 65 per cent. 

Where one has an incubator room, the room should be disinfected 
with the incubators and brooders in it, together with all other mova- 
ble appliances of the poultry farm, such as feed and drinking uten- 
sils, trap nests, and other appliances. All detachable parts of these 
appliances should be removed and placed about the room in such 
positions that the gas may have easy access to all surfaces. Incu- 
bators and brooders should be thrown wide open. Now, plug up 
all openings, doors, windows, and cracks with bits of cloth or rags. 
Cracks and other openings offering perfectly flat surfaces may be 
satisfactorily sealed with strips of adhesive plaster or wet strips 
of newspaper. For a room containing 1,00I> cubic feet (say 10 feet 
square and 10 feet high, or 10 feet by 12 feet and 8^ feet high) there 
must be used 11 ounces of permanganate of potash, 11 fluid ounces 
of formalin, and 9 fluid ounces of water. The procedure is as follows : 

In the center of the room, upon the dirt floor or upon a base suffi- 
ciently large to protect the floor from stains by the red permanganate 
which may be spattered around, place a basin or flat earthen vessel 
with flaring sides that will not hinder the exit of the gas generated. 
In the bottom of this container place 11 ounces of permanganate of 
potash for every 1,000 cubic feet of space in the room. Have at 
hand 11 fluid ounces of formalin and 9 fluid ounces of water for 
every 1,000 cubic feet. Mix the formalin and water in a pail and 
pour the entire amount on the permanganate of potash. Leave 
the room immediately, closing the door tightly, and allow it to remain 
closed for from four to eight hours. After this the doors and win- 
dows should be opened (if possible from the outside in order to avoid 
entering the room and inhaling the pungent, irritating fumes of 
formaldehyde gas) and the room well aired for several hours. 
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It may sometimes become necessary to disinfect a single incubator 
or brooder. The following suggestions are offered for those who de- 
sire to use at such times the permanganate-diluted formalin method. 
Keeping in mind the impossibility of making these machines abso- 
lutely air tight; the writer is accustomed to recommend the following 
procedure and adaptation of the ratio mentioned above in the disin- 
fection of an ordinary 240-egg incubator. Start the lamp, so that 
the incubator shall be thoroughly warmed. Cover the slat bottom 
of the incubator with a few layers of newspaper, tacking or pasting 
(preferably the latter) the four sides. Plug all cracks and openings 
except the door space. Whenever possible, soiled diaphragms should 
be replaced with new felt or burlap, as the case may be. If it is not 
feasible to do this, wash off all dirt and tilt the diaphragms inside the 
incubator so that they may not interfere with the free progress of the 
gas. Put out the lamp. Place in the center of the newspaper-covered 
floor of the incubator a saucer containing 1 leveled teaspoonful of 
crystals of permanganate of potash. Mix 2 teaspoonfuls of formalin 
(38 to 40 per cent formaldehyde) with 2 teaspoonfuls of water and 
pour upon the permanganate of potash. Quickly close the incubator 
door, making the cracks as tight as possible by means of wet news- 
paper. After four or five hours open and air the incubator for a few 
hours. The pungent, irritating, formaldehyde-laden atmosphere that 
^metimes lurks about the incubator after this treatment may be neu- 
tralized by placing in the incubator a saucer containing a very small 
quantity of weak ammonia water. 

7. Clean beeeding. — This is accomplished by breeding from the 
youngest females consistent with good breeding. 

SEASONS FOB APPLYING THE MAXIMS. 

Let us look at some reasons connected with the application of each 
of the maxims. 

1. Clean out with Epsom salt, — For the same reason that a 
dbicken uses the dust bath, it is given the Epsom salt, namely, to get 
rid of or to diminish the number of parasites. The dust bath assists 
in removing the ectoparasites (outside parasites) ; the Epsom salt 
cleans out tlie endoparasites (inside parasites). Some of these may 
be large enough to be seen with the unaided eye, as, for instance, the 
various intestinal worms, whereas others may be minute enough to 
require high powers of the microscope for detection, or even be so 
infinitesimal as to belong to the class of ultramicroscopic germs. 

It is customary to regard the presence of intestinal worms as a 
more or less normal condition and not deserving of any anxiety. 
But it may well be pointed out that the intestinal parasites of 
chickens, be they worms, molds, bacteria, or protozoa, are certainly 
not beneficial to the chicken. On the other hand, any one of th^, 
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no matter how apparently harmless, may produce disease or develop 
conditions in which certain well-known disease-producing parasites 
may opei*ate, or may, during their so-called harmless development, 
evolve poisons which, given certain accidents to the lining mem- 
brane of the intestinal tract, may suddenly provoke a fatal disease 
in the bird. Hence it is necessary not only to clean out the intestinal 
tract by means of Epsom salt but to keep it in this condition. 

What has just been said is not merely with reference to the pre- 
vention of disease. Suppose disease of any form has attacked the 
bird. It now requires the maximum of its disease-resisting powers 
for a successful defense. But suppose the bird is already engaged 
in battling with intestinal parasites and neutralizing their toxins. 
It is as if a nation engaged in civil war is suddenly called upon to 
defend itself against a foreign invasion. So, when the flock, is 
attacked by disease or a single bird becomes ill, even though the 
affection be only bumblefoot, the poultryman should clean out with 
Epsom salt. By this means he will not only stimulate the disease- 
resisting forces of his birds, but will also relatively increase those 
powers by the removal from the intestinal tract of parasites and 
poisons which would otherwise have to be overcome. 

2. Cbelan up by spreading powdered air-sbaked lime. — ^This is im-. 
portant chiefly because of its association with No. 4 (clean food). 
More cases of disease are probably developed through parasite-con- 
t%niinated food and drink than any other means. We have every rea- 
son to believe that the causative organisms of disease in the respira- 
tory and digestive tracts are passed out of the body of the bird in 
immense numbers in the droppings. Thus disease is spread fr<»n bird 
to bird by means of the infective droppings of a sick fowl or chick; 
or it may reach the flock from a neighbor’s sick poultry by the 
wind wafting the dust from his poultry yard contaminated with the 
infection-laden droppings of his diseased stock, or being tracked from 
his place by dogs or cats or even by mutual friends, or it may be car- 
ried from place to place by such birds as sparrows and crows. It must 
be remembered, too, that it is not alone the sick birds that are thus a 
source of danger. In poultry hygiene as in human sanitation one must 
beware of the carrier ’’ of causative agents of disease, not only 
baciUus carrier but microbe, carrier, using this latter term to include 
the molds and microscopic animal forms, such as coccidia, the 
cause of white diarrhea in chicks, and also parasite carrier, under 
which term are included the larger parasites, such as worms. These 
carriers are divided into three classes — sick carriers, chronic carriers, 
and healthy carriers. Against the sick carriers the poultryman is 
naturally forewarned and forearmed. But as the soldier dreads the 
ambushed foe, so let the poultryman be wary of the covert attack 
on his flock by parasitic enemies which stealthily approach the bird 
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under cover of the “ once sick but now supposed to be cured ” bird 
(chronic carrier) , and hidden in the intestinal tract of healthy birds 
(healthy carriers) that have simply picked up the parasites and are 
carrying them without being affected by them. Against all such 
risks the poultryman materially defends himself and his flock when 
he cleans up with powdered air-slaked lime. 

Maxims 1,2, and 3 form together a strong combination in combating 
the baneful influences of these carriers. The sprinkling of the lime 
should be carried out the same evening that the Epsom salt is given. 
The cleaning-out process is accomplished largely during the night 
and the air-slaked lime on the droppings boards serves to destroy the 
parasites thus ejected from their harboring hosts, whether sick, 
chronic, or healthy carriers. Therefore, whenever Epsom salt is 
administered it is well to sprinkle air-slaked lime about the premises, 
especially under the perches. 

3. Clean the water supply. — ^Water-borne diseases are frequent 
in the poultry yard. If the poultryman permits, consciously or 
unwittingly, to run at large one bird sick with any of the con- 
tagious diseases of the head parts or with bow^el diseases, it is prac- 
tically certain that the water supply will be contaminated in less than 
one hour’s time^ In the case of a large flock affected with flagellate 
diarrhea, the writer found the flagellates in less than one hour’s time 
in the drinking water which had been sterilized and placed in thor- 
oughly disinfected fountains. It is well known how boards of health 
throughout the country recognize the danger which lurks in the 
public drinking fountain, and endeavor to safeguard the public 
health by adopting the individual drinking cup. Wliile the poul- 
terer can not adopt the individual cup for his fowls, he can by 
hygienic methods secure an equally good result by adding every few 
days (daily during the prevalence of disease) one of the antiseptics 
previously mentioned on page 181. In the proportions named, these 
remedies do not actually disinfect the water, that is, destroy the 
microbes deposited in it by sick birds. They act rather as antisep- 
tics ; that is to say, they serve to inhibit the development of bacterial 
and other microbial life. This hindering of microbic growth occurs 
not only in the drinking fountain, but is maintained in the intestinal 
tract, thus making maxim 3 a splendid adjunct to maxim 2. 

In ordinary circumstances, where drinking water is supplied in 
containers, these vessels should be sterilized once daily by means of 
hot water, and the water should be changed once a day in cool 
weather and twice daily in warm weather. During the prevalence 
of disease the water can not be changed too often and the vessels 
might well be scalded twice daily. 

4. Clean food. — This, as before stated, must be accomplished by 
preventing contamination, or, when that occurs, by the application of 
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heat. A man once said to the writer, “Oh, chickens love moldy 
bread ; they will eat all they can get of it, and it never hurts them.” 
That man, unfortunately, had never learned to reason from cause to 
effect, and was, therefore, unfitted to deal with health questions. 
Few, if any, of the intelligent men and women who are practical 
poulterers would care to furnish moldy feed to their high-priced 
prize winners. Pathologists recognize a disease called mycotic enter- 
itis, which is an inflammation of the intestinal tract, manifesting 
itself by diarrhea and caused by the presence of some mold. They 
also recognize mycotic pneumonia, which is an invasion of the 
bronchial tubes by the mold known as Aspergillus fumigatus^ giving 
rise to the disease known as aspergillosis. This disease is of frequent 
occurrence in pigeons and pigeon feeders, owing to the presence of this 
mold on the com which the feeders take into their mouths along with 
water and force into the mouths of the “ squealers ” in a fashion simi- 
lar to that practiced by the parent birds. 

It is hard to estimate the immense value that hopper feeding has 
been to poultrymen in that it preserves the food from contamination 
such as occurs when grain is scattered. Nevertheless grain must be 
scattered, for the scratching shed is a necessity. However, moldy 
litter should be avoided. The removal of moldy clover chaff has 
been reported as ending a siege of aspergillosis in chicks (brooder 
pneumonia). Eecently one of the State experiment stations pur- 
chased for litter some straw that had been baled while damp. A 
few days after the introduction of this straw the chickens began to 
die. Post-mortem examination revealed pneumonia, the lungs show- 
ing minute white spots. Bacteriologic investigation of these spots 
demonstrated the presence of a mold which was found also in the 
straw. The immediate removal of this litter and the introduction 
of clean straw checked the illness of the fowls. 

These considerations point to the necessity of keeping the chicken 
feed free from mold; for example, moldy feed and meat scrap that 
“ smells bad.” With the latter, cases of bacillary diarrhea or toxic 
conditions similar to that known as ptomaine poisoning may be ex- 
pected, If, in spite of the utmost care, as may sometimes happen, 
mold should creep into grain which it is compulsory to feed, treat it 
as the housewife has for years treated such accidents — ^by applying 
strong heat. There is immense satisfaction in realizing that the day 
is past when it was thought that moldy grain which coifld not be used 
by human beings would do for tbe horse, what was too bad for the 
horse would do for the cow, what was too bad for the cow would do 
for the hogs, and that which the farmer would not dare give to the 
hogs might be thrown to the chickens. 

5. Clean eggs. — ^The reason for dipping eggs, just prior to incuba- 
tion, in grain alcohol is the fact that as they come from the hen 
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they are compelled to pass through the cloaca, which gives passage 
likewise to the droppings. Thus the exterior of the eggshell is 
certain to be contaminated with whatever infectious microbes are 
lurking in the intestinal tract of the hen. If, as is very likelj^ to be 
the case, the hen is parasitized with coccidia, the shells of her eggs 
are certain to be contaminated with the coccidial cysts, which under 
the influence of the heat and moisture of the incubator develop to 
the stage necessary for the transfer of the disease to the chick. Then, 
when the chicks begin to peck, as peck they will, during the first 24 
hours, some of these cysts will be taken into the alimentary tract and. 
upon reaching the duodenum (that portion of the intestine immedi- 
ately following the gizzard), will be dissolved by the pancreatic 
juice, so setting free the coccidial forms that attack the lining mem- 
brane of the intestine and thus precipitating an outbreak of white 
diarrhea in the flock. There are many poultry breeders who are 
prepared to vouch for the marvelous results that have followed the 
cleansing of eggs just prior to incubation. However, the eggshell is 
not the only source of the contagion of white diarrhea, so that merely 
dipping eggs and then continuing to be careless on all the other 
points is not' likely to be a sufficient preventive. 

6. Clean incubators and brooders. — The chief necessity for this is 
because previous use has tended to infect them. For instance, the 
infected eggs of a first hatch may not have been dipped, although 
through some fortunate combination of unrecognized factors the 
chicks did not come down with the disease; nevertheless, the organ- 
isms are there. Again, in view of the widespread infection of adult 
stock by coccidia, and the writer’s demonstration of the causative 
relation of these coccidia to the almost universally prevalent white 
diarrhea of chicks, every poulterer should act on the assumption that 
his adult stock is infected, that therefore the eggshells have been 
contaminated, and hence that a previously used incubator needs 
disinfection. 

7. Clean breeding. — Consideration of a few facts will demonstrate 
the advisability of breeding with the youngest females consistent with 
all known principles of good breeding. A few years ago the writer 
made the announcement that so-called brooder pneumonia is caused 
by the presence of a mold, Aspergillus fumigatus^ in the lungs of 
the chicks. That was the demonstration that brooder pneumonia is 
a pulmonary aspergillosis. The writer has examined cases dead 
within 24 hours after hatching in which more than half the lung 
tissue has been transformed into a solid, cheegr mass. Such a condi- 
tion could not have developed after hatching. The time nece^ary 
for the development of such lesions would carry the starting point 
back into the period of incubation, hence the only possible method of 
accounting for such early disease would be to suppose the presence of 
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the mold within the egg and its development in the egg along with 
the embryo, the conditions of incubation being ideal for mold de- 
velopment. That eggs may carry mold infection has long been 
known. Gayon, in 1875, reported finding in eggs a mold which ap- 
pears to have been Aspergillus fumigatus. Since that time several 
investigators have noted the presence in eggs of this pathogenic 
mold. More recent investigations have revealed also the presence of 
various bacteria, both harmless and disease-producing, in the egg 
contents. 

The question now arises as to how and where this infection of the 
egg occurs. It is known that infection of the egg may take place by 
passage of the microbes through the shell from the outside. Eggs 
kept in damp places are knowm to be thus infected with molds, while 
eggs whose shells have been allowed to remain in a filthy condition 
have revealed a bacterial infection of their contents in marked accord 
with the microbic contamination of the outside of the shells. 

Some very recent experiments have shown that the eggs of virgin 
pullets reveal a much lower rate of bacterial infection than eggs 
from females that have been associated with the male bird. The 
act of copulation as carried out among fowls always results in the 
introduction of more or less dirt into the oviduct of the female, thus 
entailing gradual infection of the egg tube and ovary with microbes 
found in the soil contaminated with poultry droppings, to say noth- 
ing of the transfer from the cock bird’s cloaca of pathogenic micro- 
organisms derived from his own intestinal tract. It has long been 
recognized in a general way that infertile eggs did not suffer putre- 
faction in the incubator, while fertile eggs that did not go on to the 
development of the embryo were quite prone to become rotten. 

The investi^tions referred to furnish us with the exact status of 
this question. There are infertile eggs other than those from virgin 
pullets, but it is not so much the infertile eggs as the eggs from virgin 
pullets that are free from infection. And here the poultryman’s 
judgment and experience placed him on ground which the bacteri- 
ologist has now justifi.ed. Knowing from other and extensive in- 
vestigations that constant breeding from pullets resulted in deteri- 
oration of the stock, poultrymen have taken to using their pullets 
merely as layers, reserving them for breeding only after the pullet 
age was passed. Then, as stated above, believing that infertile eggs 
did not spoil as quickly as fertile eggs, they decided that it was best 
to keep these laying pullets apart from the male bird. These in- 
vestigations have justified this course and have also demonstrated 
that immediately upon association with the male bird the females 
are in danger of infection of the egg tube and egg bag and conse- 
quently of the egg itself. Eecognizing this possibility that con- 
stantly menaces the breeding birds as against the layers, if disease 
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persists among the chicks in spite of cleaning out the intestines of 
the old birds, and spreading lime about the place and cleansing the 
water supply, and dipping the eggs prior to incubation, and dis- 
infecting the incubators and brooders, the poultryman should look to 
the breeding stock. It must be remembered that from the moment 
a hen is mated there arises the possibility of infection of the repro- 
ductive organs which may be transmitted to the egg and so to the 
embryo, causing either death in the shell or of the newly hatched 
chick. All mated birds must therefore be regarded as potentially 
infected. 

The experiments of Rettger and Stoneburn at Storrs Agricul- 
tural Experiment Station in the investigation of Baeterixmi f uLlorum 
are conclusive as to the transfer of disease-producing microbes from 
the ovary of the hen to the egg and thence to the embryo, thus caus- 
ing death of the embryo in the shell or a fatal septicemia of the 
newly hatched chick. 

APPLICATION OF THE MAXIMS TO THE TREATMENT OF DISEASE. 

It must not be imagined that all necessary treatment of disease 
begins and ends with the employment of the seven maxims which 
have been enunciated in this paper. These primary principles have 
their place as the basis of all successful treatment. In many cases 
tibey might, very likely should, prove sufficient in themselves. Fre- 
quently,^ however, they must constitute only the foundation upon 
which a complete and efficient treatment may be built. Hence it 
seems wise at this point to present somewhat in detail the applica- 
tion of these maxims in the treatment of some of the diseases of 
poultry. Fortunately, most of the important diseases may be so 
grouped as to permit suggestions for the intelligent application of 
these maxims to any disease. Such, it should be understood, is the 
sole object of this section. It is not a manual of treatment; it is, 
rather^ a mere outline of treatment of some representative groupings 
of poultry ailments for the purpose of incorporating the maxims 
studied above and of showing their relation to whatever specific 
treatment — local or general — may be adopted. 

DISEASES OF THE EEGION OF THE HEAD. 

The one prominent disease group that occurs to the mind in con- 
nection with this title is that collection of ailments known under the 
general term of roup.’’ This name includes for the writer all affec- 
tions usually so designated by poultrymen in different parts of the 
counti^, namely, snuffles, wet nose, cold in the head, contagious catarrh, 
sore eyes, cold in the eyes, roupy disease of the eyes, diphtheritic sore 
eyes, sore mouth, sore throat, roupy disease of the mouth, diphtheritic 
sore mouth, chicken diphtheria, diphtheritic roup, and canker. Beiiig 
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an infectious disease, roup is caused by microbes, not by drafts or 
dampness. These latter are predisposing factors which operate, as 
in a common cold, by furnishing conditions favorable for the multi- 
plication of the roup germs. Hence, for the purposes of this paper, 
roup should be before the mind in treatment when there occurs in 
birds any deviation from the normal in the condition of the eyes or 
upper air and food passages, whether it be watering of the eyes, run- 
ning at the nose, or slobbering, on the one hand, or, on the other hand, 
the presence in eye, nostrils, or mouth of yellowish, cheesy material, 
and (note this particularly) whether, with any or all of these symp- 
toms, there is or is not an odor. 

Without doubt the only safe treatment of roup is to kill the sick 
birds by a bloodless method, immediately burn their carcasses, and 
then, directing attention to the apparently healthy birds, clean out, 
clean up, and clean the water supply as previously directed in 
maxims 1, 2, and 3. 

If, however, the poultryman for any reason desires to treat the 
sick birds, they should be isolated at once, kept at a safe distance 
from the flock, and visited only after the healthy birds have received 
their usual attentions. The poulterer immediately on leaving the 
hospital should change or disinfect his shoes, remove his hospital 
overalls, and thoroughly wash his hands and clean his nails. He 
must keep constantly before his mind the fact that he is maintaining 
a pesthouse on his premises, and everything must be done to prevent 
transfer of the contagion from sick to well. 

For the birds which are apparently well it is sufficient to clean out 
once a week, clean up by a liberal use of air-slaked lime, and clean 
the water supply daily. In the treatment of the isolated sick birds 
the indications are to clean out, clean up, clean water supply, and 
apply local treatment (Epsom salt may be administered twice and 
even three times a week until signs of improvement are manifested) . 
Local treatment will vary according to the different phases assumed 
by the disease. Xerertheless, all portions of the upper air and food 
passages should receive some attention. This is required by the 
intimate relationship existing between mouth, throat, gullet, wind- 
pipe, cleft palate, nostrils, orbit, and groove (sinus) surrounding the 
orbit. 

In all cases, by means of a medicine dropper or a small oil can, 
inject into the nostrils a few drops of peroxid of hydrogen. Flush 
the eyes with a saturated (i per cent) solution of boric acid (1 heap- 
ing dessert -spoonful to 1 pint of water, preferably boiled water), or 
with a wash composed of 1 heaping dessert-spoonful of powdered 
borax to 1 pint of water. Eemove all cheesy matter by means of a 
thin probe covered with absorbent cotton and wet with the solution 
of boric acid or borax. The mouth and throat should be swabbed 
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freely with a mixture of equal parts of peroxid of hydrogen and 
boiled water. Cheesy matter in the cleft palate and canker patches 
in the mouth should be scraped away and the exposed surfaces 
painted with peroxid of hydrogen. Swellings under or around the 
eye are phases of roup and are best treated locally by injections into 
the nostrils and incision of the skin over the center of the lump, 
when, by a little pressure, the contents usually roll out like the yolk 
of a hard-boiled egg. The cavity may be painted with tincture of 
iodin. 

Chickenpox, or sorehead, is by some eminent investigators regarded 
as another manifestation of roup. Others equally prominent doubt 
the identity of the two affections. It is, however, a contagious dis- 
ease, and, if treated, should be dealt with upon the principles out- 
lined above for roup. The indications are to clean out, clean up, 
clean the water supply, and apply local treatment. This last con- 
sists in removing the warts or scabs as they form on the comb or 
unfeathered portions of the head and paint the exposed surfaces with 
turpentine or tincture of iodin. 

DISEASES OF THE IXTBSTIXES. 

This disease group equals in importance that previously considered. 
In fact, when chicks, as well as older birds, are taken into account, 
intestinal affections cause a much greater mortality. The various 
affections belonging to this group are so generally characterized by 
diarrhea as the prominent symptom that the name “ diarrhea,” with 
various prefixes (white, pasty, bacillary, protozoal, coccidial, flagel- 
late, verminous) , is apt to be the more common designation. What- 
ever the character of the disease, whether it presents the symptom 
of diarrhea or of constipation, whether it appears to be a mere dis- 
turbance of the digestive apparatus from improper feeding or a 
manifestly infectious malady, it must be understood that after a few 
days the disturbance takes on the character of a local intestinal infec- 
tion, due to the multiplication of microorganisms in the intestinal 
tract. Hence all indications for treatment must be based on the 
possibility of infection either present or imminent. These indica- 
tions are met by maxims 1, 2, and 3 — clean out, clean up, and clean 
the water supply. If the intestinal disturbance has been induced by 
moldy or otherwise improper feed, further treatment, as indicated in 
maxim -i, is called for, namely, stop feeding the contaminated mate- 
rial; or if compelled to continue, apply strong heat to the moldy 
feed stuff. 

It is doubtful if a complete cure is ever effected in cases of infec- 
tions diarrhea. Some of the infective organisms are apt to become 
permanently located in some portion of the intestinal tract. As a 
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result the cloaca becomes contaminated ■with these microbes, and con- 
sequently there takes place a pollution of the eggshell in its passage 
through the cloaca. Hence the next indication is met by maxim 5, 
cleanse eggs in grain alcohol just before placing them in the incubator. 
Moreover, since there is always the possibility of a mild attack of 
one of these infectious diarrheas having escaped the poulterer’s 
notice, with the result that eggs from a hen which has thus suffered 
have been placed uncleansed in the incubator, a further indication 
for treatment in the overcoming of diarrheal affections in poultry 
calls for the treatment required by maxim 6, clean incubators and 
brooders. Sooner or later, if these affections persist in the flock, the 
poultiyman must recognize the value of maxim 7, clean breeding by 
using the yoimgest females consistent with the requirements govern- 
ing the production of vigorous stock. 

Before starting in on a course of treatment like the above the 
poulterer should consider whether the sick birds are worth the 
trouble. He should also consider whether he can afford to risk the 
exposure of his healthy birds to the dangers incident to the pres- 
ence of disease upon his premises. , "Whichever way he decides, he must 
undoubtedly see that it is better to apply the seven maxims of this 
paper as a preventive measure than wait to adopt them as a basis of 
treatment. He must further remember to quarantine all new birds, 
and neitlier introduce into the flock nor allow to remain in it any 
bird that shows watery eyes, running at the nose, noisy breathing, 
or soiling of the feathers around the vent. Such birds, in all prob- 
ability, suffer from roup or intestinal infection in mild form, yet 
are able to disseminate the causative agents of the disease through- 
out the flock. 



FIBEBS USEB FOR BINDER TWINE. 


By Lysteb H. Dewey, 

Botanist in Charge of Fiher-Plant Investigaticms, Bureau of Plant Industry^ 

INTRODUCTION. 

Binder twine is used to tie into bundles nearly 90 million acres of 
small grain harvested annually in the United States. In addition to 
the sheaves of wheat, oats, barley, rye, rice, and flax, which are 
cut by the grain binders, increasing areas of corn are being harvested 
by corn binders. The quantity of twine required varies widely for 
light or heavy crops and for different crops, also for different hinds 
of twine, but as an approximate average it may be estimated at about 
2 pounds per acre for small grain and 3 pounds per acre for corn. 
More than 190 million pounds of binder twine are used annually 
in the United States. The farmer pays for this more than $15,- 
000,000. This twine is used but once and in its use is destroyed. 
Hay rope may be used over and over again before being worn out, 
and after that it may be converted into paper stock. But not so with 
binder twine. No attempt is made to recover it for any purpose, 
and in one operation it uses up completely more than 90,000 tons of 
new fiber each year. The demand for binder twine has been a most 
important factor in the development of hard-fiber production. 
During the 85 years since self-binders came into general use for 
harvesting grain in the United States, the production of fiber from 
the henequen plant in Yucatan has increased more than sevenfold. 

REQUIREMENTS OF BINDER-TWXNE FIBER. 

A fiber to be used for binder twine must be strong, rather stiff, 
averaging more than 30 inches long, clean^ and straight, not subject 
to injury by moisture, mildew, or insects, and it must be compara- 
tively inexpensive. These requirements are best fulfilled by the hard 
fibers, abaca (Manila hemp), henequen, sisal, cantala, cabuya, and 
phomiium, and to a less degree by the soft fibers, flax, hemp, and jute. 
Cotton, which has a wider range of uses than any other textile fiber, 
is not suitable for binder twine. All of the hard fibers used in the 
manufacture of binder twine are imported (See PI. Ill, fig. 1.) 

The principal kinds of binder twine quoted in the markets are 
the following: 

(1) Pure manila (650 feet to the pound), made of a good quality 
of abaca fiber. 

20139 ®— YBK 1911 13 m 



194 YEABBOOK OF THE BEPAETMENT OF AGRICUBTBBE, 

(2) Manila (600 feet to the pound) j made of abaca with a mixture 
of other fibers. 

(3) Standard manila (550 feet to the pound), made of mixed 
abaca and henequen fiber. 

(4) Standard (500 feet to the pound), made of henequen (sisal) 
colored to resemble abaca. 

(5) White sisal (500 feet to the pound), made of henequen fiber, 
sometimes with a mixture of other fibers, but not colored. 

Abaca, commonly called Manila hemp,” and henequen, known as 
“ sisal ” in the trade, are used for binder twine more than all other 
fibers combined. (PL III, fig. 1.) Other hard fibers used to a lim- 
ited extent, chiefly for mixing with abaca or henequen, are sisal, 
phormiiun, Manila maguey, mescal maguey, cabuya, and mauritius. 

ABACA- 

The best and highest priced grades of binder twine are made of 
abaca.^ This fiber is obtained from the leaf stems of the abaca plant 
{Musa textilis). (PL V, fig. 1.) The abaca plant is nearly related 
to the banana plant, which it very closely resembles, except that its 
fruit is not edible. It is native in the warm, rainy districts of the 
Philippines, where, in many localities, it is still abundant in the wild 
state. The abaca fiber of commerce is obtained exclusively from 
plants that are cultivated. Attempts have been made to introduce 
the cultivation of abaca into southern India, the Andaman Islands, 
Borneo, Cuba, and Porto Rico, but owing to unsuitable conditions 
of soil or climate or to lack of facilities for preparing the fiber, the 
industry has not become established outside of the Philippines, 
except in Java, 

The cultivation of these plants, of which about a dozen horti- 
cultural varieties are recognized, is confined to limited, warm, moist 
areas in the Philippines and Java. Abaca requires for successful 
growth a rich, deep, loamy soil of rather loose texture, moist, yet 
with good drainage. It must have a rainfall of 60 inches or more, 
well distributed, so that there may be no severe drought at any season, 
but the drainage must be such that the water will not remain stag- 
nant about its roots. Many of the best- plantations in the Philippines 
are on volcanic soils, near the bases of mountains sloping south and 
east, where there is abundance of rain, good drainage, warm sunshine, 
and protection from strong winds. 

Abaca plants produce seeds in black, bananalike fruits, but they 
are commonly propagated by suckers which spring up from the roots. 

name abac^ is preferred to Manila hemp because neitber the plant nor the fiber 
bears anj relation to tme hemp. 
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These are set out in rows about 8 feet apart each way, and the soil 
around each plant is kept free from weeds by hand cultivation with 
the bolo or hoe. On some of the well-managed plantations better 
results are obtained by thorough, clean cultivation with cultivating 
tools drawn by mules. The plants attain a height of 15 to 20 feet. 

The first stalks are cut about 18 months after setting out the 
suckers. The leaves are trimmed off, leaving the trunk 8 to 12 feet 
long and 5 to 8 inches in diameter, composed of the leaf stems over- 
lapping in concentric layers, extending nearly from base to summit. 
The trunk is separated into these component leaf stems 6 to 10 feet 
long, 5 to 8 inches wide, and about three-eighths of an inch thick. 
The leaf stems in turn are split into strips 1 to 2 inches wide and the 
spongy inner portion is scraped away, as the good fiber is only in the 
thin outer layer of each successive sheathing stem. The thin, flat 
ribbons, or ‘Huxies,” thus prepared are drawn by hand under a 
blunt knife pressed by a spring against a wooden block. This process 
scrapes away the pulp, leaving clean white abaca fiber. The fiber 
is dried in the sun and after sorting is ready to be baled for market. 

Twelve different grades of abaca are quoted on the market, the 
differences resulting chiefly from greater or less care in cleaning and 
preparing the fiber. These grades range in price from about 5 cents 
per pound for the lowest to about 10 cents for the highest. Most of 
the ^pure manila” binder twine is made of the midway,” or 
medium, grade, ranging between the grades known as “ fair current ” 
and good current.” 

HENEQUEN. 

The largest quantity of binder twine is made of fiber obtained from 
the leaves of the henequen plant {Agave fourcroydes ) . (PI, IV, fig. 
1.) This fiber is commonly known in the trade as sisal,” because it 
was formerly shipped from the port of Sisal in Yucatan, but it is 
different from the fiber of the true sisal plant. Henequen is native 
in southeastern Mexico, and it is cultivated in Yucatan and Cam- 
peche and to a limited extent in the States of Chiapas, Sinaloa, and 
Tamaulipas, Mexico, and also in Cuba. It is rarely seen outside of 
these regions. It requires a hot, dry climate and well-drained lime- 
stone soil. In Yucatan, where it thrives best, the lowest recorded 
temperature is 48® F., and the annual rainfall is about 30 inches. 
The atmosphere is very dry, except when it is actually raining, and 
the porous limestone soil affords excellent drainage. This soil also 
permits free access of air to the roots, which is necessary for the best 
development of henequen. 

Henequen plants produce seeds and bulbils, similar to top onions, 
but they are propagated chiefly by suckers which grow from the root- 
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stocks. The suckers are set out in rows about 9 feet apart and about 
6 feet apart in the row. The vegetation between the plants is kept 
down usually by cutting with machetes. Better results are obtained 
by clean cultivation where the land is not too stony. 

The first crop of leaves is cut 4 to 7 years after planting, usually 
the sixth or seventh year in Yucatan, and after that annual or semi- 
annual crops are cut for 10 to 20 years. Only the two outer or 
lower rows of leaves are cut at each harvest, leaving the others to 
develop. The spines on the point and margins are trimmed off and 
the leaves are tied in bundles of 50 each and taken to the cleaning 
machines. Nearly all of the henequen fiber of commerce is cleaned 
by machinery within 48 hours after the leaves are cut. Most of the 
machines work on the same general principle. The leaves, fed side- 
wise in a continuous row at the rate of 3,000 to 30,000 an hour, are 
grasped near the center and earned forward past a rapidly revolving 
wheel with scrapers which beat and scrape away the pulp from one 
end of the leaf. The grasping device is then shifted to the cleaned 
fiber, and the leaf is carried on past another wheel which scrapes 
away the pulp from the other end of the leaf. (PI. V, fig. 2.) Tlie 
fiber, cleaned in this manner in about six seconds, is dried in the sun 
and is then ready to be baled for market. This fiber is of a light 
reddish yellow color and 3 to 4 feet long. It is delivered at the mills 
in the United States at 4 to 6 cents per pound. 

SISAE. 

The true sisal fiber is obtained from the leaves of the sisal plant 
{Agave dsdana). (PL IV, fig. 2.) This plant is native in southern 
Mexico and Central America. It is cultivated for fiber production 
in the Bahamas, Hawaii, German East Africa, and on a few planta- 
tions in India and in Chiapas, Mexico, but in Yucatan it is cultivated 
to only a small extent for the production of fiber for domestic use. 
It is more widely distributed in gardens and collections of economic 
plants than any other fiber-producing Agave. It is often incorrectly 
labeled Agave rigida It will endure slight frosts and a 

considerable variation in soil and moisture better than henequen, but 
for profitable fiber production it should be cultivated only in dry 
limestone soils in regions where the temperature does not faU below 
freezing. 

Sisal produces suckers and bulbils, as does henequen, but no seeds. 
The bulbils, and usually the suckers, are cultivated 6 months or more 
in a nursery before being set out in the field. When 15 to 20 inches 
high they are transplanted to the field and set out in rows 6 to 9 feet 
apart. The flbrst crop of leaves is cut 3 to 5 years after transplant- 
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ing, and annual or semiannual crops are obtained for 4 to 10 years 
thereafter. Much of the sisal fiber in the Bahamas is cleaned by hand 
after the leaves have been soaked in water to soften the pulp. This 
produces a dull-gray or dingy-colored fiber of poor quality. The best 
sisal is cleaned by machinery in the same manner as henequen. When 
properly cleaned it is clear, ivory white, with a good luster, and it is 
stronger than henequen. Well-cleaned sisal commands a price some- 
what better than henequen, and it can be used to better advantage in 
higher grades of cordage than binder twine, while the hand-cleaned 
sisal is too poor to be made into binder twine, except for mixing in 
the lowest grades. 

PHORMrUM (new ZEALAND HEMP) . 

Phormium, also called New Zealand hemp and flax, though not at 
all like either hemp or flax, is obtained from the leaves of Phormium 
tejKxx in New Zealand, (PI, HI, fig. 2.) This is the most important 
hard-fiber plant outside of the Tropics. It is cultivated as an orna- 
mental plant in parks in California and on the Atlantic coast as far 
north as Charleston, S, C. It is not cultivated systematically in 
New Zealand, but is left in a semiwild state when the land is cleared 
of other vegetation. It grows in moist, rich land and in reclaimed 
swamps, forming dense clumps 2 to 4 feet in diameter. The leaves 
are 4 to 10 feet long, to 2 inches wide, and about one-sixteenth of 
an inch thick, with a rather firm texture and a hard surface, making 
it difficult to scrape away the pulp without injury to the fiber. 

The fiber is prepared by beating, soaking in water, scraping, dry- 
ing, beating a second time, sorting, and baling. This fiber, as com- 
monly prepared in New Zealand, is 4 to 8 feet long, reddish yellow 
in color, finer and softer, but much weaker than abaca. It resembles 
abaca more nearly than any other fiber and may be mixed with it in 
spinning, but it is too weak to be used alone for binder twine. 

Phormium and abaca may be distinguished from henequen and 
sisal fibers by burning and noting the color of the ash, that of abaca 
being almost black, phormium very dark brownish gray, and hene- 
quen and sisal light gray or nearly white. Sisal from Java, entering 
our market in small quantities, probably yields a dark ash because 
it is grown on soil containing little lime. 

MAUEITTUS. 

Mauritius is a hard fiber, white in color, finer and more flexible 
than either henequen or abacd, obtained from the leaves of aloes vert 
{Furcraea foetida) in the island of Mauritius. This plant, native in 
eastern Brazil, is cultivated for fiber production in Mauritius and, 
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to a limited extent, in India. The plant grows like sisal, but has 
much larger leaves, measuring 4 to 8 feet long and 6 to 8 inches wide, 
with a small, blunt, horny tip. Two forms are recognized in Mau- 
ritius, “ aloes malgache ” {Furcraea foetida) of the highlands, and 

aloes creole ” (Furcrma foetida vAllerrbetiana) of the lowlands. 
The lowland form is preferred for fiber production, although its 
leaves are more disagreeable to handle because of the sharp, hooked 
spines along their margins. 

The fiber is prepared by beating, soaking, scraping, washing with 
soap and water, drying, and beating again. This laborious method 
produces a very white, flexible fiber, capable of absorbing more than 
its weight of oil, but too weak to be used alone for binder twine. It 
may be useful for mixing with other fibers to improve the color of 
twine or to increase its capacity for holding oil. 

CABTJYA. 

Cabuya fiber, produced to a limited extent in Costa Rica and occa- 
sionally quoted in the markets as Central American sisal,” may be 
used for binder twine. It is obtained from the leaves of the cabuya 
plants {Furcraea cabuya and Furcraea cabuya Integra) . These plants 
are now being cultivated in Costa Rica, but thus far the fiber, cleaned 
by hand, has been inferior to that from Yucatan henequen. When 
properly prepared it is longer and stronger than henequen fiber. 

MANHiA 3UAGTJEY. 

Manila maguey is a comparatively new fiber in the market It is 
produced in the Philippines from the leaves of the Manila maguey 
plant {Agave cantata). This agave, although undoubtedly native 
in the American Tropics, is known only in the East Indies, and within 
the last decade it has been cultivated on a commercial scale in the 
Philippines and Java. The plant is known in Java as ‘^nanas 
sabrang” and cantaia.” It is there cultivated on large plantations 
like henequen in Yucatan, and its fiber is prepared by the same kind 
of machines. In the Philippines most of the Manila maguey is pre- 
pared by hand, and the quality of the fiber is injured by soaking the 
leaves in water to facilitate the work of hand cleaning. In India 
this plant is used for hedges along railways and roadsides. Tlie 
leaves collected from these plants and treated by crude hand methods 
produce a large proportion of the fiber known in the market as 

Bombay aloe.” 

The fiber when properly cleaned is whiter, finer, and more flexible 
than henequen. It is used to a limited extent in binder twine, chiefly 
for mixing with other fibers. 
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MESCAL MAGUEY. 

Mescal maguey, a fiber similar to henequen but finer and softer, 
is produced in the State of Sinaloa in western Mexico from the leaves 
of the mescal maguey plant {Agave sp.). This plant is cultivated 
primarily for the production of the strong alcoholic drinh mescal ” 
distilled from its base. In recent years its leaves have been used .for 
the production of a fiber of good quality. This fiber is used chiefly 
in the cordage and twine mills on the Pacific coast. It has often 
been suggested that this plant be introduced in arid regions of the 
Southwest, but it will not grow successfully where the temperature 
falls below freezing. 

ZAPUPE. 

In eastern Mexico, in the States of Tamaulipas and Yera Cruz, 
three agaves, known respectively as ^^zapupe azul,” or blue zapupe 
{Agave zapupe)^ ‘‘zapupe de Tepetzintla ' ’ {Agave Jsspinassei) , and 
“zapupe verde” {Agave deweycma)^ are cultivated.. These plants 
grow well on loamy soils with more moisture and less lime than 
seem necessary for good results with henequen or sisal. Otherwise 
they are cultivated in much the same manner and the fiber is cleaned 
by the same kind of machine. The fiber from these three different 
species differs somewhat, but it is all softer and finer than henequen. 


FLAX. 

Flax fiber is used in the manufacture of 2,000 tons or more of 
binder twine each year. Only the better grades of clean straight flax 
straw can be successfully used for this purpose. Much of the flax 
grown for seed is too short and too weedy to be used for binder twine. 
The straw, with the seed, is purchased in bundles, baled, and shipped 
to the mill, where it passes through a series of automatic machines 
which thrash and clean the seed, break, scutch, and partly hackle 
the fiber, then mix with it a small percentage of hard fiber to give 
it added strength and rigidity. After this it is passed through the 
drawing frames and spinning machinery, being finally delivered in 
the form of finished balls of binder twine, ready for the harvest. 

HEaip. 

Kentucky hemp has been used in the manufacture of binder twine, 
both alone and in connection with jute, but owing to the scanty and 
somewhat uncertain supplies its use has been discontinued. Jute 
alone is not sufficiently strong, and is especially liable to deterioration 
if exposed to rains while the grain is standing in shock, and hemp 
alone is too expensive at normal prices to compete successfully with 
abaca and henequen. 
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MISCELIiANEOTJS PIBEKS. 

The fibers of the various species of yuccas, generally known as bear- 
grass, and also the lechuguilla, a small agave abundant in western 
Texas, are often suggested as fibers for binder twine, but they are too 
short and otherwise unfit for the purpose. 

Flax and hemp, and possibly phormium, are the only plants pro- 
ducing fibers at all suited for binder twine that may be successfully 
cultivated in the United States, exclusive of Porto Eico, Hawaii, and 
the Florida keys. The arid lands of the Southwest are often sug- 
gested for this purpose, but the winters there are too cold for the 
successful growth of any of the agaves now cultivated for fiber pro- 
duction. Sisal is now successfully cultivated on arid lands in 
Hawaii, producing fiber of the best quality. Sisal, henequen, and 
zapupe introduced into Porto Eico have grown well, giving excellent 
promise for the profitable cultivation of these plants in parts of that 
island too dry for other crops. Sisal, zapupe, and cabuya introduced 
on the Florida keys have made an excellent growth where they are 
on land sufficiently high to escape being covered with salt water 
during the hurricanes. 

The importations of henequen (the sisal of the market) have in- 
creased from 39,000 tons in 1891 to more than 117,000 tons in 1911, 
and of abaca (Manila hemp) from 36,000 tons to 74,000 tons during 
the same period. These increased supplies have come chiefly from 
the increased production of henequen in Tucatan and abaca in the 
Philippines, but should the market demand a similar increase dur- 
ing the next 20 years there is little danger of a lack of supply, 
for new areas are being found where these and similar fibers may be 
successfully produced. 
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PLATE IV. 



Fig. 2. Sisal, Cultivated in the Bahamas, Hawaii, and German East Africa. 
[DiSers from henequen in spines, color, and form of leaf and is diorter-lived, but 3ields better fiber.] 




Fig. 1.— Abaca (Manila Hemp), Injured by Wind. 

[Fiber obtained from the overlapping leaf stems composing the trunh of the plant.] 



Fig. 2.— Machine for Cleaning Fiber from Henequen and Sisal Leaves. 

[The leaves, fed sidewise, are carried past the first wheel, cleaning the lower half; then the grip changes 
to this cleaned fiber, carrying them past the second wheel, cleaning the upper ] 




RELATION BETWEEN ROTATION SYSTEMS AND INSECT 
INJURY IN THE SOUTH. 


By W. B. Hunteb, 

In Charge of Bouthern Field Crop Insect Investigations^ Bureau of Entomology. 

INTRODUCTION. 

One of the most conspicuous features of the recent remarkable 
awakening in agriculture in the South is the movement toward the 
diversification of crops. To a large extent this movement is the direct 
result of the invasion of the cotton belt by the boll weevil, although 
forces have been at work for many years which alone would have 
eventually brought about a change from the older system under 
which crop diversification received but little consideration. As it 
is, planters have learned that cotton can not now be planted profit- 
ably in certain situations. In the Mississippi Valley, for instance, 
there are large areas where cotton was formerly cultivated very 
successfully, but upon which the crop can not now be grown with 
any degree of certainty. These conditions force the planters to re- 
duce the acreage in cotton, devoting to that crop only such areas as 
are favorable for the fight against the boll weevil. The lands from 
which cotton is excluded in the maimer described are devoted to a 
considerable variety of other crops. 

The great majority of insects which affect southern field crops 
are not restricted to a single plant. Certain practices in rotation 
tend to increase the numbers of the pests, and certain other practices 
tend strongly to hold them in subjection. Consequently the new 
era in the South brings special entomological problems. It is 
recognized by everyone that the main object of a system of rotation 
of crops is to maintain or upbuild the fertility of the soil. For- 
tunately it is not absolutely necessary in many cases for fixed se- 
quences of crops to be followed. In many systems the planter has 
considerable discretion as to the specific crops that are to follow in 
the rotation. The discretion the farmer thus enjoys gives him an 
opportunity greatly to decrease insect iiijury in connection with his 
practice of rotation. An attempt will be made in this paper to point 
out some of the general considerations that must be taken into 
account in connection with relation practices which are coming to 
be generally followed in the Southern States. 
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LIMITATIONS TO POSSIBILITIES OF INSECT CONTROL BY ROTATION 

PRACTICES. 

Before proceeding further it is necessary to point out the fact that 
there are important limitations to the extent to which insects may be 
controlled by rotation- It must not be thought that any system of 
rotation is a panacea for damage by insects. As a matter of fact, 
there are decided limitations to the application of this means of 
control. Some species, as the boll weevil, the boUworm, and the 
tobacco homworms, to a lafge extent are not amenable to control 
by rotation. Climatic conditions and the attacks of parasites result 
in frequent irregularity in insect abundance. Sporadic outbreaks 
which can not be forecasted are of not uncommon occurrence. More- 
over, by flight or by crawling, invasions take place from fields that 
are entirely outside of the areas concerned in the rotation if not from 
fields beyond the control of the individual farmer. Thus, the rice- 
root weevils come into the fields in swarms from uncultivated lands. 
The grass worm may do the same. The red spider may come from 
certain weeds, the army worm from waste places, and the sugar-cane 
borer from Johnson grass growing on headlands or levees, not to 
mention grasshoppers which may fly in from great distances. In 
fact, there are no very important barriers on the plantation which 
serve to prevent the spread of any species which can fly or crawl. 
This fact will always make it necessary for the planter to combat 
insects by direct means. Rotation has a definite and important place 
in insect control, especially in the case of species which develop in 
the ground, but it is far from being a universal remedy. The ob- 
stacles are increased by the fact that there are definite limitations in 
the practice of rotation itself. Certain soils, for example, are better 
adapted to corn than to cotton, or to peanuts than to cowpeas. The 
futility of attempting to produce crops not adapted to the soil is well 
known to the planter. Moreover, market conditions will frequently 
compel planters to depart from a system of rotation upon which they 
may have started. These conditions will always remain general 
obstacles to any system of rotation which might be ideal from the 
standpoint of insect control. 

FRINCIPAL INSECTS AFFECTING SOUTHERN FIELD CROPS.^ 

The more important insect enemies of the southern field crops 
considered in this paper are indicated below : 

The cotton boll weevil {Afdhonomm grandis Boh.), 

The cotton boUworm or corn biidworm {EeliotMs ohaoleta 
Fab.). 

» Under this heading we consider onlj some of the more Important insect enemies of 
cottcm, com. tobacco, rice, and sugar cane. Of course there are additional important 
^8ta of the other field crops grown in the South, hut for the present purpose we exclude 
“ me special pests of cereals and of such crops as alfalfa and sorghum, which are grown 
primarily for forage. 
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The tobacco homworms {PKlegethoivtiws spp.). 

The cotton aphis {Aphis gossypii Glover). 

The cotton worm or caterpillar {Alabama avgillacea Hiibn.). 

Cutworms of several species. 

The southern com rootworm, or budworm {Diahrotica 12- 
punctata Oliv.). 

The army worm {HeliopMla umpmicta Haw.). 

The grass worm {Laphygma fmgiperda- S. and A.). 

The corn and cotton root-aphis {Aphis maidi-radicis Forb^). 

The garden webworm {Loxostege siimlalis Guen.), 

The tobacco and com stem-borer {Grambus caliginoselhs 
Clem.). 

The cotton wireworm {Eonstomtus cunatus Say). 

The sugar-cane borer {Diatrcea saccha7'alis Fab.). 

The cotton red spider {Tetra^xychii^s bwidmJatus Harvey). 

The cowpea-pod weevil {CMlcode^mm mnem Boh.). 

The rice-root weevil {Lissorhopix^m siniplesc Say). 

It is a striking fact that in this list of injurious species there are 
but two which are restricted to a single plant. These are the cotton 
boll weevil and the cotton caterpillar. All of the others attack one or 
more of the cultivated plants, or at least one cultivated plant and cer- 
tain weeds or grasses not cultivated. As a matter of fact the rice-root 
weevil is the only species, aside from the boll weevil and the cotton 
worm, which does not affect more than one cultivated plant. In 
the case of the rice weevil several species of grass are attacked. As 
these grasses spring up in and about cultivated fields or when the 
fields are allowed to lie fallow they must be taken into consideration 
in connection with plans for rotation. 

PLANTS ATTACKED BY INSECTS INJURIOUS TO SOUTHERN riELD CROPS. 

As has just been pointed out, there are but two exceptions to the 
rule that insects of importance in connection with the cultivation 
of southern field crops are not restricted to a single plant. In this 
connection we shall outline briefly the feeding habits of the species 
considered in this paper. 

The bollworm attacks com, cotton, tomatoes, okra, tobacco, and 
other plants. The tobacco homworms feed upon tomatoes and allied 
plants, as well as upon potatoes. The cotton aphis breeds upon all 
plants of the cucumber family, as well as upon cotton, beans, straw- 
berries, oranges, and many other cultivated and uncultivated plants. 
Cutworms of four or five species attack com, grass, and truck crops, 
as well as cotton. The southern corn root-worm, or drill wonn, 
according to Dr. F. H. Chittenden, is especially partial to cereals, but 
frequently causes considerable injury to corn. The grass worm attack? 
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various species of grasses, as well as rice, corn, sorghum, and cot- 
ton. The cotton root-aphis feeds upon corn as well as cotton and 
undoubtedly upon certain other plants. The garden webworm 
attacks alfalfa, many truck crops, and cotton, as well as a long list 
of other cultivated and uncultivated plants. The tobacco stem-borer 
also attacks corn. It is an important pest of that crop and is to be 
found breeding in certain weeds. The cotton wireworm feeds upon 
corn as well as cotton and undoubtedly attacks a considerable number 
of uncultivated plants. The sugar-cane borer in Louisiana attacks 
corn, as well as Johnson grass. Com is exceedingly important in 
contributing to the increase of this species, as the first broods of the 
season are reproduced upon that plant. The cotton red spider is 
practically omnivorous. Cultivated violets and wild pokeweed are 
important in furnishing opportunities for breeding early in the 
spring. The cowpea-pod weevil not infrequently attacks cotton. 

EXAMPLES OP SIMPLE MEANS OP 3REDUCING INSECT INJURY BY MODIFICA- 
TIONS OF ROTATION SYSTEMS. 

A few years ago Prof. H. A. Morgan ^ called attention to a practice 
followed in Tennessee which contributed greatly to damage by the 
army worm, HeliopTdla urdjmneta. A common rotation in Tennessee 
and neighboring States is com, wheat, and meadow. Generally 
after the com is laid by, a heavy growth of weeds springs up. When 
the wheat is cut the second year there is a heavy growth of weeds 
from the seeds of the preceding season. These weeds are cut and left 
as a mulch for the meadow. They furnish protection for the army 
worm during the winter and spring of the third season. The conse- 
quence is the frequent destruction of the meadow crop and the spread 
of the insects into adjoining fields. In this case the difficulty would 
be largely, if not entirely, obviated by the addition of a leguminous 
crop, such as cowpeas, with the com planted during the first season 
of the rotation. This would prevent the growth of weeds and there 
would consequently be no seed, or at least very little, to give rise to a 
growth of weeds after the wheat was harvested during the second 
year of the rotation. 

It is a general practice among rice planters in Louisiana and Texas 
to allow the fields to lie fallow every third or fourth year to destroy 
red rice and other weeds. This practice has an important effect 
upon two of the insect pests of the rice crop, namely, the rice-root 
weevil and the grass worm. During the fallow seasons the rice 
weevils breed unrestrictedly on grassy and are therefore present in 
numbers to attack the ri<^ during the season it is planted. This 
form of injury is of most frequent occurrence where the rice lands 


^Journal of Economic Entomology, voL 1, p. 14, 
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are not fully drained during the fallow season. In the case of the 
grass worm, on the other hand, the injury is greatest on lands where 
the drainage is good. Under such conditions, during the fallow 
seasons, the grass worm breeds in great numbers. In fact, if it were 
not given this opportunity for breeding it is doubtful whether it 
would be an important pest of the rice crop. Obviously the best 
plan to follow would be not to allow the land to remain fallow. The 
only object the planter has in fallowing is to exterminate certain 
weeds. This could be accomplished exactly as well if the fields were 
planted in cotton, or in cowpeas or some other leguminous crop. The 
latter would be greatly preferable on account of the manurial effects 
of the legumes. 

In Virginia and several neighboring States the tobacco crambid 
{Cmmhiis cdliginoseTlm Clem.) is one of the most serious insect 
pests with which the tobacco planters have to contend. The same 
species also attacks corn and frequently does great damage to the 
crop. The attack against tobacco, however, is more important. 
The injury does not become apparent until some time after the 
plants have been set in the field. Frequently this insect destroys 
numbers of the plants. This is likely to happen so late in the season 
that replanting is impracticable, and as a consequence a poor stand 
is obtained. As has been shown by Mr. E. H. Mathewson, of the 
Bureau of Plant Industry, success in producing tobacco depends 
largely upon obtaining a good stand. Hence the insect is one of 
the more important obstacles in producing tobacco profitably. The 
species breeds naturally in certain wild plants, especially the so- 
called ironweed or stickweed. This plant springs up in great 
profusion in fallow fields and the seeds are frequently found among 
clover seed. As a result, in the sun-cured tobacco region of Vir- 
ginia there is a great abundance of stickweed plants, due either to 
adventitious growth or unintentional planting along with the seed. 
The weeds in the meadows are of special importance, for the reason 
that the general system of rotation in the tobacco districts of Vir- 
ginia is to cause tobacco to follow two years of grass. 

Through the circumstances mentioned the wireworms which were 
distributed on a large number of plants become concentrated upon a 
comparatively small number of plants, such as corn and tobacco, 
Naturally, rotation can assist greatly in the control of this insect. 
Tobacco or corn should not follow land that has been fallowed or 
grassland in which the ironweed has sprung up in abundance. In 
either case it is entirely feasible for the planter to precede tobacco 
with a crop of cowpeas. This has been found by Mr. Mathewson 
greatly to favor the growth of the tobacco in addition to practically 
eliminating the wireworms from the soiL 



206 YEARBOOK OF THE DEPAETMEiSTT OF AGRICULTURE. 

Ttie soutliern corn rootworm, or drill worm, is partial to cereals. 
Where this insect is an important pest it is not wise to follow small 
grains with com. Cotton, or better, solid cowpeas, soy beans, or 
velvet beans, would be much preferable as a crop to follow grain. 

In several of the eastern Atlantic States the cotton is considerably 
injured by the root aphis. The primary food plant for this insect 
is corn. The injury to cotton by the root aphis generally does not 
become evident until the plants are rather well advanced. 'Ihis 
makes it generally impracticable to counteract the injury by re- 
planting. The greatest damage observed to cotton has been in fields 
where this crop has been planted after the land has been in corn for 
several seasons. Here the interposing of some crop like cowpeas 
immediately before the corn land is planted in cotton would not 
only deprive the insects of food and greatly reduce the numbers but 
would add to the fertility of the soil and increase the production of 
cotton during the following season. 

By far the most important insect enemy of sugar cane in the 
United States is the borer Diatrma saccharalis. In Louisiana this 
insect lives indiscriminately on corn and sugar cane. The corn makes 
a much earlier growth than the cane in the spring. The borers 
therefore begin to breed in the corn before the cane is well started, 
and several generations are produced before the injury to the cane 
begins. It is evident, of course, that the greatest injury to sugar cane 
takes place where there is the greatest amount of early com in the 
immediate vicinity or where sugar cane follows a crop of corn. The 
trouble would be corrected largely if the com were to be planted 
some distance from the cane or by having spring-planted cane follow 
fields of solid cowpeas rather than com or corn and cowpeas mixed. 

The cotton aphis, as has been indicated, feeds upon melons and 
a variety of similar plants. In certain seasons when the climatic 
conditions are favorable to its development and its insect enemies are 
not abundant great damage is done to the cotton. Frequently one 
or more replantings are necessary. This is of special importance in 
regions infested by the boll weevil where replanting will prevent the 
obtaining of an early crop. In this case the proper procedure would 
be to plant legumes between the time the land has been occupied by 
melons and the time it is planted in cotton. It is also evident that 
melons should not be planted on land which has just been occupied 
by cotton. Where there is a rotation with melons and cotton the 
cotton should be preceded and followed by legumes, com, or cereals. 

The garden webworm does not attack corn, but the conditions in 
cornfields frequently allow the insect to breed in great numbers. 
The favorite food plants of the webworm are the species of Amaran- 
thus known as ^‘careless weeds” in the South. When corn is laid by 
th^ weeds sometimes grow up luxuriantly. The webwomas in- 



EOTATION SYSTEMS AND INSECT INJURY IN THE SOUTH. 207 


crease correspondingly and are likely to damage cotton or truck 
crops planted subsequently. In fact, the injury of the webworm to 
cotton, which is more or less general throughout the South and of 
great importance in some seasons, has been traced to the excessive 
abundance of ‘‘careless weeds” during the preceding season. The 
planting of cowpeas with the corn would correct the difficulty in 
many cases, but of course there would still be an inflow from untilled 
fields, turn rows, and similar situations. 

The com and cotton wireworm damages a large number of plants, 
including tobacco, oats, rye, cowpeas, and peanuts. However, the 
injury to cereals is much less than to com or cotton. Moreover, it 
has been found by careful field observations that extensive injury 
by the wireworm occurs only where the soil has been greatly de- 
pleted in humus. These two facts give a clear indication of a rota- 
tion system that should be followed. This is to devote lands sub- 
ject to injury to oats or rye, which are to be removed sufficiently 
early in the season to allow the planting of cowpeas to be turned 
under to increase the amount of organic matter in the soil. After 
two seasons of this double planting there would be greatly reduced 
injury to subsequent crops of corn or cotton. 

One of the most interesting instances of the value of a rotation is 
in the case of the boU weevil. This insect^ as is well known, feeds 
upon no plant but cotton and has well-developed powers of flight. 
It is therefor© not apparent at first sight how any special ex^ption 
from injury could be brought about by rotation. However, the weevil 
hibernates in great numbers in the fields where cotton has been 
grown and in their immediate vicinity. In the spring there is a 
series of flights in search of food, but these are weak and not at all 
to be compared with the strong dispersion movement of the summer 
and fall. During the spring many of the weevils perish if they do 
not find food within a short time. Very few reach cotton that is far 
removed from the place where hibernation took place. It has fre- 
quently been observed that cotton fields following com show con- 
siderably less infestation than fields in which cotton follows cotton. 
This is more noticeably the case early in the season and sometimes 
gives the planter an advantage at a season when it is most needed. 
Although strictly a minor means of averting injury by the boll 
weevil, rotation is to be considered in connection with the more im- 
portant means recommended by the Bureau of Entomology. 

EXAMPLES OP ROTATION SYSTE3SIS CALCULATED TO REDUCE INSECT INJURY. 

The Georgia Agricultural Experiment Station recommends, as a 
general scheme of rotation in that State, corn and peas, oats and peas, 
cotton. For thin land the station recommends that this rotation be 
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extended to four years by repeating the oats and peas for one addi- 
tional season- In either case this scheme is an excellent one from 
ihe standpoint of insect control. It is much better to have the oats 
follow the corn rather than cotton. If the cotton were to follow the 
corn directly it would suffer materially from root-aphis injury in 
many situations in Georgia. 

The North Carolina Experiment Station recommends an equally 
judicious three-year rotation for use in that State. This consists of 
cotton, corn and peas, wheat and peas. In this case the wheat and 
peas are interposed between corn and cotton, and this will have the 
effect of reducing injury by the wireworm to the latter crop. 

Several years ago Prof. W, C- Stubbs recommended a rotation for 
use in Louisiana which increased the fertility of the land by from 12 
to 25 per cent. In this rotation corn was followed by oats and cow- 
peas and these followed by cotton. The only danger in this system is 
from the cowpea-pod weevil that might breed upon the peas during 
the second year to damage the cotton during the third year. How- 
ever, this injury is never very severe and is not sufficient to outweigh 
the other decided advantages of the system. Mr. W. A. Orton, in 
Farmers’ Bulletin 302, recommends a very satisfactory system of 
rotation for use with Sea Island cotton. It covers three years and con- 
sists of rye, oats, or wheat and peas for the first season, corn and Iron 
cowpeas for the second year, and cotton for the third. This would 
reduce the insect injury to a very low degree. Mr. C. W. Warburton, 
in Farmers’ Bulletin 424, recommends a system for rotating cotton 
and oats. It consists of corn and cowpeas for the first year, oats and 
cowpeas for the second, and cotton for the third. There is the same 
minor objection that applies to the Louisiana rotation to which refer- 
ence has just been made, but this is not of very great importance. A 
good system of rotation for tobacco in Virginia has been proposed 
by Mr. E. H. Mathewson. (See Yearbook of the Department of 
Agriculture for 1908, p. 403.) This system covers six years, as fol- 
lows: Tobacco, one year; wheat, one year; grass, two years; corn and 
crimson clover, one year ; cowpeas, planted alone, or wheat or corn and 
cowpeas, one year. This rotation would have the effect of practically 
eliminating wireworm injury to tobacco, although the corn crop after 
two seasons of grass might suffer. For this reason it would appear 
to be desirable to change the places of the crops mentioned for the 
fifth and sixth years. 

EECOAIHE2^I>ATIONS. 

The following are some of the general recommendations that be- 
come evident from even a cursory study of the subject of insect 
injury in connection with crop rotations: 

(1) Short, rapid rotations are better than prolonged ones. For 
example, com planted continuously each season becomes more and 
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more infested by the root-aphis. Cotton after one year of corn is 
much less subject to attack than after several seasons in com. 

(2) The practice of fallowing lands is objectionable, for the reason 
that it allows certain insects to multiply in great numbers. Of 
course there are also broad agricultural objections to fallowing, and 
the practice is rapidly becoming obsolete in the South. In some 
localities it may be necessary to continue it for a number of years. 
Wherever it is necessary for any reason the land should be plowed 
during the fallow season to destroy the vegetation, or at least the 
weed growth should be kept down by mowing. 

(B) The destruction of the remains of the crop should be prac- 
ticed generally. In many instances this will prevent spread of the 
insects to adjoining fields. 

(4) In general, pastures should be followed by broadcast crops. 
Where a crop which has comparatively few plants to the acre follows 
a pasture there is danger that the insects which feed upon the grasses 
will become concentrated upon the comparatively few plants of the 
following crop. In case a broadcast crop follows the pasture, how- 
ever, the injury is distributed over a greater area and becomes much 
less important. 

(5) From the standpoint of insect injury cotton is a safe crop to 
precede any other grown in the South except melons and, under 
some conditions, corn. This fortxmate circumstance favors the suc- 
cessful beginning of a rotation anjw^here that it becomes necessary or 
advisable. One of the exceptions in which it is inadvisable for corn 
to follow cotton is where the latter crop has been seriously injured 
by the boUworm. However, all danger can be eliminated by fall or 
winter plowing after the cotton is picked. Wherever possible the 
cotton fields should be planted with clover or vetches before the stalks 
are removed. This practice is greatly favored by the fact that where 
the boll weevil exists it is absolutely necessary to procure an early 
crop. Heretofore the main reason for not utilizing cotton in a rota- 
tion in which another crop is planted during the same season has been 
that a long time is required to mature and harvest the crop. Under 
the changed conditions recently brought about the cotton crop must 
be made and harvested so early that there will be ample time for the 
planting of any suitable faU or winter crop. 

(6) Cowpeas should invariably be planted with corn. This will 
prevent the growth of weeds which support the garden webwonn, 
grass worm, and other species, which, otherwise, would injure the 
crop that follows the com, 

(7) A succession of crops of the same botanical family should be 
avoided. The obvious reason for this recommendation is that insect 
pests are more likely to injure plants of the same botanical family 
than unrelated on^. 

201^“— YBK 1911 ^14 
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(8) Very fortunately it appears that the legumes cultivated in the 
South are not greatly subject to insect attack. There is one exception, 
which, however, is of not very great importance-. This is the cowpea- 
pod weevil, which sometimes attacks cotton following cowpeas. In 
one respect, however, cowpeas are dangerous. That is because they 
are attacked by nematode worms which later in the rotation may 
attack cotton, tobacco, and numerous other crops. Under these cir- 
cumstances it is gratifying that the Bureau of Plant Industry of 
this department has perfected a variety known as the Iron cowpea 
which is resistant to the nematode disease. Wherever nematodes are 
abundant this variety should invariably be planted. 



THE WEATHER BUREAU AND THE CRANBERRY 

INDUSTRY. 


By Henby J. CJox, 

Professor of Meteorology, Weather Bureau. 

INTRODUCTION. 

In this country the cranberry is indigenous to the marshes, chiefly 
in the Northern States; but some wild cranberries are found as far 
south as North Carolina, both in the swamps of the mountain region 
in the northwestern portion of that State and near the coast, in 
Pender County. They are also found to a slight extent in some 
portions of northern Europe, especially in Finland and the Scandi- 
navian Peninsula. However, the cultivation of the cranberry has 
been confined to this country, and almost entirely to the States of 
Massachusetts, New Jersey, and Wisconsin. In Massachusetts the 
cultivation is not limited to Cape Cod, as many suppose, but the fruit 
is grown extensively also in Plymouth County, in portions of Bristol 
County, and on the islands of Marthas Vineyard and Nantucket. 
The Burgess bog in Nantucket, with 250 acres of planted vines, is the 
largest in existence. In New Jersey cultivated cranberries are raised 
in Cape May, Atlantic, Gloucester, Burlington, Ocean, and Mon- 
mouth Counties; in Wisconsin, in Wood, Jackson, Juneau, and Mon- 
roe Counties in the Wisconsin River Valley, and in Waushara and 
Winnebago Counties in the Fox River Valley. Moreover, cultivation 
is practiced to some extent in northern Wisconsin near Lake Supe- 
rior, and to a less extent in Michigan and Minnesota, Massachusetts, 
New Jersey, and Wisconsin produce, on an average, 300,000, 150,000, 
and 75,000 barrels, respectively. It is only in these three States that 
berries are grown for commercial purposes, the wild marshes in other 
sections producing barely enough fruit for local consumption. 

CUIiTIVATING, SANDING, AND DRAINING. 

In cultivating, nothing is done other than weeding and sanding, 
and the peat bogs are sanded mainly for the purpose of keeping down 
the rank growth of vegetation; but while sanding is practiced in 
Massachusetts, only a small percentage of the bogs in New Jersey 
and Wisconsin are sanded. New Jersey growers believe that vines 
growing in an unsanded peat bog produce better fruit than where 
sanding is practiced, while the Wisconsin growers claim that they 

2U 



212 YEABBOOK OF THE DEPABTMENT OF AGEICULTUEE. 

are unable readily to secure a gravelly sand, such as is successfully 
used in Massachusetts, and they feel that the expense of putting on 
sand is not justified by increased returns. However, as a result of 
the higher cultivation, a crop in Massachusetts averages about 40 
barrels an acre, while in New Jersey and Wisconsin the average is 
25 and 20 barrels, respectively. Under the most favorable condi- 
tions in Massachusetts, 200 barrels have been gathered from a single 
acre. In sanded bogs a layer of sand about 3 inches in thickness is 
sj^read over the peat before the vines are planted, and later, every 
2 or 3 years, a layer of half an inch is spread over the bog. 

A sanded and cultivated bog is much less liable to frost than is a 
bog with plain peat and dense vegetation, because sand is a good 
conductor of heat, and a clean surface permits the sun’s rays to heat 
the soil in the daytime. Moreover, where the marsh is well drained, 
frost is not as likely to occur as in a wet marsh, where the temperature 
is lowered considerably through the process of evaporation. Sand- 
ing, cultivating, and draining, therefore, tend to prevent night mini- 
mum temperatures from sinking to a low point. There is a great dif- 
ference in the temperature conditions in various bogs and even in por- 
tions of the same bog, and damage often occurs in various sections of 
an individual marsh, while the other parts, more favorably situated, 
are not affected. It is because of these extraordinary circumstances 
that meteorologists have been especially interested in the temperature 
and frost conditions in the cranberry marshes; and because ordi- 
narily, during cool, clear nights, frost is most likely to occur in these, 
bottom lands where the cranberry grows, the cold, heavy air above 
settling through gravity to lower levels near the ground when the 
wind is light, 

TOPOGRAPHY OF MOORLAND SECTIONS. 

The cranberry marshes in Wisconsin, especially those in the Wis- 
consin Eiver Valley, are located in extensive moorlands that reach 
for miles and miles, with here and there occasional islands, usually 
not more than 6 or 10 feet in elevation. {See Pis. VI and VII.) The 
New Jersey cranberry region is flat, like that in Wisconsin, while 
the Massachusetts section differs much from these two, the config- 
uration of the ground in Massachusetts being well broken and the 
bogs small, usually not exceeding a few acres eachj and surrounded 
by uplands often from 30 to 60 feet in height. As a rule, the cran- 
berry growers there include in their properties several small bogs 
joined together by ditches for the purpose of irrigation and flooding. 

TEMPERATURE CONDITIONS AND RESERVOIRS FOR FROST PROTECTION. 

The temperature conditions are much more severe in Wisconsin 
than in Massachusetts and New Jersey, the minimum temperatures 
during the growing season averaging in Wisconsin 5"^ lower than in 
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Massachusetts and 8"^ lower than in New Jersey. Frost is liable to 
occur in any month of the year in Wisconsin, while midsummer 
frosts are unknown in the East, and consequently the growing sea- 
sons in Cape Cod and New Jersey are much longer than in Wiscon- 
sin. It is only during a year in which the crop season has a temper- 
ature far above the normal that the cranberry grower in Wisconsin, 
without means of protection from frost, can hope to gather even a 
fair crop. Many growers, especially in Wisconsin, have provided 
reservoirs in which water is stored for the purpose of flowing the 
marsh in anticipation of frost. (See PI. VIII and PI. IX, fig, 1.) In 
fact, the first thought of the Wisconsin grower generally is to provide 
ample water supply. In some of the reservoirs the water is held in 
canals similar to that shown in Plate VIII, figure 1, and when needed 
the dam is lowered as shown in Plate VIII, figure 2. In other 
cases the water is held in floating marshes as in Plate IX, figure 1, 
and is connected by ditches with the cultivated bogs lower down. 
Sometimes, especially in Massachusetts, the flowing of a bog does not 
depend upon gravity, but the water is pumped from a pond or river. 
Some growers are able successfully to flow their marshes in about 
four hours, but this can not be done unless the water in the ditches 
is above the usual height. When gravity is not the motive power 
rapid flowing can not be done in anticipation of frost. When avail- 
able, water is used for flooding the bogs during the winter time in 
order to prevent winterkilling, the covering usually being left on the 
bog from some time in November until the following spring. When a 
marsh is habitually wet, its temperature, owing to the evaporation of 
moisture, is much lower than that in a dry bog. But the water in the 
reservoir is comparatively warm, and sometimes the cranberry grower 
is able to avoid injury from light frost by simply raising the water 
in the ditches; at other times, when the frost is more severe, by 
barely covering the surface of the marsh; while during a severe 
freeze it is necessary to cover the hog completely. 

SPECIAL INVESTIGATION INTO FROST AND TEMPERATURE CONDITIONS IN 

CRANBERRY MARSHES. 

It should be apparent from the foregoing that success in the cran- 
berry industry depends to a large extent upon accurate frost warn- 
ings by the Weather Bureau. Several years ago three stations were 
established in the cranberry marshes of Wisconsin and observations 
reported by wire to the forecast center at Chicago daily. In 1906 an 
exhaustive investigation was inaugurated at selected marshes at Ber- 
lin and Mather, and continued during the season of 1907, and the 
observations at these places were' supplemented by data furnished by 
the Wisconsin branch experiment station at Cranmoor. The tele- 
graphic reports from the three places have been continued up to the 
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present time and form a permanent feature of the Weather Bureau 
work, the results of the special investigation having been published 
in Bulletin T of the Weather Bureau, Frost and Temperature Con- 
ditions in the Cranberry Marshes of Wisconsin.” Moreover, a cran- 
berry-marsh station has been maintained for several years in the bog 
of Mr. J. J. White, near New Lisbon, N. J. ; and more recently similar 
stations have been established in Massachusetts at South Carver, 
Halifax, Marstons Mills, and the State bog in East Wareham, some 
special work at East Wareham now being conducted by the Weather 
Bureau in cooperation with the Massachusetts experiment station. 

As stated above, the minimum temperature in the bogs on cool, 
clear nights falls to a much lower point than in the surrounding 
region; in fact, so low in Wisconsin that even in midsummer great 
injury often results to the crop unless the grower has means of pro- 
tection in the shape of ample water supply. An instance of these 
extraordinary conditions was noted on the morning of August 8, 
1904, some time before the investigation was commenced, when the 
minimum temperatures at Mather and Cramnoor, Wis., were 29® 
and 26®, respectively, and severe frosts were general throughout the 
moorlands. This frost caused great damage not only to the crop 
of 1904 by freezing the berries, but also to the crop of 1905 by 
freezing the terminal buds. Often during such unusual conditions 
the readings of thermometers at the regular Weather Bureau sta- 
tions furnish no indication of frost in the bogs; and on the date in 
question the minimum thermometer in a shelter at La Crosse, Wis., 
about 55 miles west of the cranberry region, registered 48®, or 22® 
higher than in the open on the bog at Cranmoor and 19® higher than 
at Mather. For an entire season there was found to be an average 
difference on all nights of 11.9® between the minimums at Mather 
and La Crosse ; on cool, clear nights the difference was always much 
greater, 20® to 24°, but the difference was very slight on cloudy 
nights. 

At Mather and Berlin, Wis., in connection with this special in- 
vestigation, a number of stations were established in two selected 
bogs in order to secure exact data. For purposes of comparison, 
observations were made on the adjoining uplands as well as on the 
bogs, and thermometers were placed at each station inside a shelter 
as well as in the open. At these various stations maximum, mini- 
mum, and soil thermometers and soil thermographs were installed, 
and this equipment was supplemented by additional instruments at 
some stations where .special comparisons were desired. Plate TX, 
figure 2, shows one of the stations at Mather. The station on the 
upland was over sod, and a station 'ftras placed at the main reservoir. 
(See PI, IX, fig. 1.) The stations in the cultivated marsh are de- 
scribed as follows: (1) A newly sanded and thinly vined section; 



THE WEATHER BUREAU Ali^'D THE CRANBERRY IN0U3TRY. 215 

(2) a newly sanded and heavily vined section; (3) an old sanded 
and heavily vined section; (4) an unsanded bog, heavily vined and 
with moss. Outside the cultivated bog were placed two additional 
stations, one over sphagnum moss and the other in a small scalped 
area. An anemometer was placed on the top of the warehouse about 
50 feet above the marsh in order to provide a means of comparison 
with the wind movement on the bog. At Berlin the equipment was 
not so extensive and the observations were made rather to supple- 
ment those at Mather. The important features in the observations 
will be summarized as briefly as possible, as space does not permit an 
extended discussion. 

The minimum temperatures in the open averaged for the season of 
1907 2.8° below those in shelters; the greatest difference at any one 
station occurred in the midst of a heavily vined section, the average 
being 3.7°, w'hile at the station among the thin vines the average 
difference was but 2.5°. There was very little difference on cloudy 
or windy nights, but on cool, clear nights with little or no wind, the 
differences were great, the greatest being 9.9°. The least differences 
usually occurred during the month of May, with an irregular in- 
crease toward midsummer, and then a falling off which was later 
followed by another maximum in October, when radiation was 
greater because of the longer nights. The readings of the instru- 
ments in the shelters indicate the true temperature of the air at the 
various stations, while those in the open, strictly speaking, represent 
the temperature of the instruments themselves, but they may be 
considered to indicate approximately the temperature of the vines 
or plants. It is probable that the temperature of the vegetation was 
even lower than that indicated by these thermometers. The differ- 
ences, however, can not be great because the minimums in the open 
often registered as low as 28° without apparent damage to the vege- 
tation. 

A comparison of the minimum thermometers placed in the open 
at the surface of the ground and at the 5-inch height near the tops 
of the ^dnes shows that an almost uniformly higher temperature 
prevails at the lower position. The readings were higher at the 
surface because of the heat conducted from the soil below and also 
because radiation was much freer at the higher elevation. The dif- 
ference was greatest on cool, clear nights with high barometer and 
light wind, when radiation was freest, in many instances the differ- 
ence exceeding 6°. The average difference at all stations for the 
season was 1°, while the average difference on clear nights was 4°. 

The cranberry vines extend along the surface, their uprights, on 
which the fruit grows, reaching above several inches. On the best 
bogs in Wisconsin the height of the uprights is ordinarily not more 
than 5 inches, while in the poorer ones the height often reaches 10 
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or 12 inches. In Massachusetts, on the other hand, the uprights 
seldom exceed 5 inches and usually are considerably less. It is 
because of the supposed similarity of the upright to the neck of a 
crane that the fruit gets its name, cramlerry or CTanherry. 

In a marsh, grasses and uprights from the vines interfere with 
the radiation of heat from the surface of the ground, and it is prob- 
able that a leaf or vine exposed at an elevation above the ground 
loses its heat more rapidly by radiation than one resting upon the 
surface, because the upper one is not shielded in any way, and while 
radiation is going on from the lower one, at the same time heat 
is being conducted to it from the ground beneath. A thermometer 
or vine resting upon the surface of the bog becomes, as it were, a part 
of the soil or vegetation upon which it rests and is affected by the con- 
duction of heat to it from the ground, while the conduction to and 
through the air is very slow in comparison. As a consequence, cran- 
berries at the tops of the uprights a few inches above the ground 
are often damaged by frost, while those lying on or near the ground, 
sheltered as they are from radiation, escape injury, as shown by 
personal observations of the writer. Frost was always first noticed 
on the upper surface of the wooden tracks over which cars laden 
with berries are pushed, and was not observed until later on the 
crossties lower down. One morning at Berlin the thermometers at 
the 6-inch height were found completely covered with frozen dew- 
drops, the dew having been deposited some time during the night, 
while the thermometers resting on the surface of the ground were 
absolutely free from frost or moisture of any kind. The upper ther- 
mometer registered 28.8® and the lower one 32.6®. This is a most 
striking example of safety at the surface and frost and. possible, de- 
struction a few inches above the ground. 

In a comparison between a number of minimum thermometers 
placed at various elevations above the surface up to 36 inches over 
the hog where the vegetation was dense, it was found that the tem- 
perature at the height of 5 inches again averaged the lowest, the 
mean minimum at that point being 40.1®, while the temperature 
gradually increased thence downward and upward, it being 41.8® 
at the surface and 43.2® at the 36-inch height. However, during 
the months of May and June, the temperature at the 2^-mch height 
averaged lower than at the 6-inch height. Moreover, in every 
month throughout the season the temperature was highest at 38 
inches, with a secondary maximum at the surface. 

While the minimum thermometers were usually the lowest at either 
2i incB^ or 5 inches above the surface, and the temperature aver- 
aged higher for each month and for the season at 36 inches than at 
the surface, yet on cool, dear night, when radiation was the freest, 
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Plate V!, 



Typical Cranberry Marsh, City Point, Wis., Showing Uplands on Either Side. 
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PLATE VII. 



Fig. 2,—Cranberry Marsh, Cranmoor, Wis., Showing Pickers at Work. 





Fig. 1 .—Canal Used as Reservoir, Cranmoor, Wis. 



Fig. 2.— Dam Supplying Cranmoor Marshes, Cranmoor, Wis. 
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Plate IX. 



Fig. 1.— Floating Bog Used as Reservoir, Mather, Wis. 
[Instruments in foreground for recording water temperature.] 



Fig. 2.-~Cranberry Marsh, Mather, Wis. Special Observing Station in Foreground. 

[Instrument shelter in which thermometers are located; psyehrometer attached to left of shelter; 
observer making an observation; anemometer on top of shelter, and soil thermograph to ri^t.] 
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the exposed miniiBmn at 36 inches usually registered lower than at 
the surface. Moreover, on the coolest nights the difference Between 
the exposed minimum at the surface and the 5-inch height was the 
greatest, occasionally exceeding 6.0°, as in the month of October. On 
warm nights, howewer, almost without exception, the thermometer’ 
at 36 inches registered considerably higher than at the surface, the 
maximum difference (6.7°) occurring on a partly cloudy night. 

Having seen how the temperature in the open differs from that in 
a shelter and how the temperature varies at different elevations, it 
will now be interesting to note what a great difference prevails be- 
tween the readings of minimum thermometers at the various stations 
in the same bog. The coldest places in the bog were in a section 
that was unsanded, heavily vined, moist, and mossy, while the highest 
temperatures prevailed in a sanded, thinly vined, and well-drained 
section. Between these two extremes were intermediate values at 
stations where the soil was newly sanded and heavily vined and old 
sanded and heavily vined. The average minimum readings for the 
season in the open at 5 inches above the surface were as follows: 
Newly sanded, thinly vined, and well drained, 43.8° ; newly sanded 
and heavily vined, 43.2° ; old sanded and heavily vined, 41.2° ; peat 
bog with moss, heavily vined and poorly drained, 40.1°. A close 
relation was found to exist between the various minimum readings on 
tl^ one hand and the maximum soil temperatures and the daily 
vitiation in sdl temperature on the other. In other words, at 
places where the soil was heated most during the day in the thinly 
vined, well-drained, and sanded section, there were found the high- 
est minimums, while in the moss-covered peat bog with poor drain- 
age, where the soil was but slightly heated during the day, the low- 
est minimums were found. Sand is a good conductor of heat, while 
peat, being porous, is a poor conductor, so that sanded sections, even 
though they may be heavily vined, are heated more in the daytime 
than unsanded sections. The old sanded section referred to above is 
a portion of the marsh that had been sanded about eight years before, 
a layer of peat having since formed over the sand about an inch 
in thickness. During the day the surface of the earth upon which 
the sun shines becomes hotter than the air above it, and the readings 
of the instrument resting on the ground indicate relatively high or 
low maximum temperatures in the daytime and relatively high or 
low minimum temperatures at night, depending upon the radiation, 
absorption, and conduction of heat under the various conditions. The 
vegetation as found in the bogs is an excellent radiator and absorbs 
well, but, of course, conducts and transmits heat to the soil 
siowly. The heat lost from vegetation is largely by radiation 
the air without heating it sensiWy. Peat soil is also a good 
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and absorber, though a poor conductor, but the heat received at the 
surface is partly conducted into the peat. The sanded surface is not 
as good an absorber, but it is a much better conductor of heat. The 
heat, moreover, of sand in the presence of air is lost largely by con- 
duction to it, and consequently serves to heat the air lying immedi- 
ately above — in strong contrast to the conditions over a heavily vined 
surface or plain peat, where the loss is mainly by radiation. 

The daily readings of the minimum thermometers were almost 
invariably higher in the sanded and thinly vined section than in the 
unsanded section, with the exception of the month of October, an 
inversion of the usual conditions occurring on 10 days during that 
month. This changed relation was undoubtedly due to the fact that 
frost had entered the sanded soil as well as the peat soil, and it is 
probable that when frost is in the soil its character, whether it be 
peat or sand, is of little consequence in affecting night temperatures. 

The minimums in the open at the surface of the thinly vined, 
sanded, and well-drained section were of course the highest observed 
on the bog, while the lowest were over the uncultivated peat bog with 
moss, heavily vined and poorly drained at the height of 5 inches. 
While the difference between the surface thermometers was great, 
the difference between the surface minimum at the warmest place 
and the minimum at the 5-inch height at the coldest place was still 
greater, the average seasonal difference being 4.4°, the greatest aver- 
age monthly difference, 7°, being in June and the least monthly 
difference, 3.2°, in May. There were but five instances throughout 
the season that the daily minimum at the surface of the warmest 
section was lower than the upper minimum at the coldest section. 

Moreover, the minimum temperature in the open at the coldest 
place averaged for the season 6.7° lower than in the shelter on the 
upland, and the daily differences were often much greater, the maxi- 
mum departure being 14,6°, while the average departure in the month 
of October, when the nights were becoming long and cold, was 8.3°. 
In the warm, thinly vined section the average for the season was only 
1.3° lower than in the shelter on the upland, and in the summer months 
the average was less than 0.2°, the temperature here on the bog often 
being higher. The greatest departure was in the spring and fall, 
especially in October, when the average was 4.5°. 

From observations made in the Berlin bog, it was found that in 
a sanded section, 100 feet square, in the midst of a peat bog where 
other conditions as r^ards moisture and vegetation were practically 
identical, the influence of sanding was almost lost at an elevation of 
3 feet ; and a comparison made between two sanded and thinly vined 
sections in the same bog, one wet and the other dry, demonstrates 
the advantage of keeping a bog dry and as far as practicable free 
from a moisture-laden evaporating surface, the minimum temperature 
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over the dry section averaging for a month 2.4® higher than that in 
the wet section, the difference reaching on some nights 7® or 8®. 

RELATION BETWEEN DEW POINT AND MINIMUM TEMPERATURE. 

A dry atmosphere permits freer radiation of heat from the ground 
than moist air. Moist air absorbs part of the heat radiated from the 
ground, and consequently does not permit as low temperatures as 
when the air is dry. The marsh region of Wisconsin, however, is 
almost always humid at night, but remarkably low temperatures, 
nevertheless, occur in spite of these humid conditions. It may be 
that under such conditions the air at some little distance above the 
bog is relatively dry and permits rapid radiation through it. It has 
long been supposed that a relation exists between the dew point and 
the ensuing minimum air temperature, and that, if the dew point at 
the time of observation in the evening was higher than 32®, frost 
should not be expected that night. It was believed that, the dew 
point having been reached, latent heat would be given off in the 
operation of condensation and thus prevent any further fall in tem- 
perature. This is a plausible theory, and many cranberry growersi 
have confidence in it, but the observations made on the bogs show 
that the dew point itself is no indication whatever of the ensuing 
minimum temperature, as it averaged from 7® to 8® higher than 
the minimum, the difference on some nights being as much as 20® 
to 26®. 

Naturally, if the air were drier the temperature would fall to a 
lower point ; but the air is usually humid in the bogs, as stated above. 
The vapor in the air is so great that ordinarily on cool, clear nights 
dew forms even at sunset. In spite of the fact that the air may be 
saturated with moisture, the temperature frequently continues to fall 
steadily through the night, demonstrating that the latent heat given 
off in condensation has but little effect in retarding the fall in tem- 
perature. The thermograph traces of the instruments exposed in the 
open often show a steady decline in temperature on nights of dew 
and fog when the sky is clear. 

EFFECT OF FROST ON THE CRANBERRY. 

The berry when green can usually withstand a temperature in the 
open of about 28®, and when fully matured, about 22®, depending, of 
course, upon the duration of the critical temperature. The resisting 
power of the cranberry increases steadily as it matures. As it ripens, 
it not only colors, but the skin thickens, and its content changes somet 
what, offering an increased resistance to frost. Berries exposed to 
frost on two succ^ive nights after apparently haying escaped injury 
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the first night, will on the morning following the second night ex- 
hibit symptoms of being frozen, even though the cold on the second 
night is not as severe as on the first. The low temperature of the 
first night starts in the berry a certain disintegration which is com- 
])leted during the second night. 

TEMPERATURE IN WIDELY SEPARATED BOGS. 

In this paper, thus far, reference has been confined almost entirely 
to comparisons between observations made in a single bog. There 
are times when the weather remains or becomes cloudy in one sec- 
tion of the Wisconsin marshes with attendant high temperature, 
while clear and cool weather prevails in another. There are also 
considerable differences when areas of high and low pressure are 
moving rapidly across the north-central States, so that the distance 
of 80 miles, the extreme limit of these bogs from west to east, is of 
much importance. While the average minimums for the season of 
1906 over peat bogs at Cranmoor, Mather, and Berlin, Wis., show but , 
little difference, being respectively 47.9°, 48.6°, and 47.9°, there were 
often large differences on single days, 7° or 8°, but rarely more 
than 10°. 

In Massachusetts the bogs are all well sanded, and the character of 
the vegetation does not vary greatly, most of the bogs being well culti- 
vated. The bogs differ because of their geographical location ; that 
is, being situated at varying distances from the sea, and because of 
the marked variation in topography. As has been stated before, promi- 
nent uplands usually surround the Massachusetts bogs, and some of 
these Iwgs are in what might be termed “ sinks.” The cold air drains 
down the slopes and settles over such marshes, while in others a 
natural outlet exists, so that the air as it drains over the bog passes 
beyond, the air of different strata being mixed together, thus prevent- 
ing the temperature at the surface from falling to as low a point as 
when the air is confined. In many of the bogs, moreover, there are 
pockets where the movement of the air is not free and, as a conse- 
quence, the temperature is lower than out in the open. Again, the 
bogs in Massachusetts are located at varying distances from the sea, 
which controls the temperature to a marked extent, especially in the 
autumn. The conditions in Massachusetts are, therefore, quite com- 
plicated. As compared wi<h East Wareham, the average minimum 
temperature for the season of 1911 was lower at South Carver by 
3.3°, at Marstons Mills by 3°, and at Halifax by 3.4°. The tempera- 
tures were usually higher at East Wareham than at the other bogs, 
because East Wareham is located close to the sea, and the differences 
were least in spring when the water is relatively cold, and more 
marked in late summer and autumn after the summer^s heat. Of 
course, the influence of the sea is of little consequence unless the wind 
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at the time is blowing from that direction over the land. While the 
season in Massachusetts is ordinarily much longer than that in Wis- 
consin, killing frost ordinarily not occurring until two or three weeks 
later, severe frosts visited the Massachusetts bogs in the middle of 
September, 1911 — much earlier than in Wisconsin. The minimum 
temperatures in the open in the Massachusetts bogs during this period 
were as follows: 


station. 

Sept. 13. 

Sept. 14. 

Sept. 15. 

East Wareham 

• F. 

37 

” F. 

32 

« F. 

35 

South Carver 

33 

25 

25 

Marstons Mills 

41 

32 

31 

Halifax 

32 

22 

26 


On the days in question the minimum temperatures in the shelter 
at the Boston weather office were, respectively, 48°, 40°, and 48°. 
The extreme differences between these temperatures and the mini- 
mums at South Carver and Halifax were approximately the same 
during critical nights as those between La Crosse, Wis., and on the 
bog at Mather. 

CONCDUSION. 

Frost occurs only under the influence of a cold high area, and 
while in Wisconsin it may occur in any month of the year, it 
almost never occurs during the summer months in the eastern cran- 
berry bogs. Critical temperatures occur in Wisconsin when the 
high moves southeastward from the British Northwest over that 
State, or when the high moves directly eastward with its center cov- 
ering the Lake Superior region, causing light northerly winds over 
the sections to the south. It is the latter high that may sweep across 
the northern tier of States and produce additional damage in Mas- 
sachusetts, or occasionally an area of high pressure may move from 
the Hudson Bay region southeastward, bringing damaging frosts to 
New England, as in September, 1911. 

While frost is most likely to occur on a night following a cloudy, 
windy day with wind falling and ^ clearing at sunset, it is even 
more likely if there has recently been a light rain, the evaporation 
of moisture from the surface of the bog by the wind adding to the 
ensuing cold. During the growing season it is seldom that frost 
occurs when the pressure reduced to sea level is less than 30.2 inches, 
and experience in Wisconsin has shown that frosts seldom occur in the 
summer on a night following a day when the maximum temperature 
in the shade is higher than 70®. If a maximum of more than 70° has 
been reached, it is quite certain that the temperature of the soil is 
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sufficiently high to prevent the occurrence of frost, but if the previous 
day has been cloudy, the storing of heat in the soil has been inter- 
rupted, and the point of critical temperature, therefore, will be more 
readily reached. The relation between the temperature of the soil 
and the occurrence of frost is noticeable in that it is practically im- 
possible for frost to occur in the bogs on the first cool night following 
a warm spell, but it is more likely, if conditions are favorable, on 
the second night after the soil has become cold. The temperature of 
the soil tends gradually to increase until after midsummer, and then 
gradually decrease again. The soil being cold in the spring and 
early summer, and again in the fall, frost is more probable then, re- 
gardless of the accompanying conditions of atmospheric temperature 
and pressure. That is, the ground being cold, frost will occur in the 
marshes in May and early in June under the influence of areas of 
high pressure and accompanying low temperatures that would be far 
from sufficient to cause frost during the midsummer months after 
heat has been stored up in the soil. The length of the nights is also 
very important in estimating the probability of the occurrence of 
frost, especially during the months of September and October, as the 
nights steadily grow longer and afford greater opportunity for radia- 
tion without compensating insolation. 

The work of forecasting frost for the cranberry marshes is impor- 
tant and requires constant vigilance. Many growers wish to be 
advised when frost is possible as well as probable. Of course, there 
are certain times when the question of ensuing frost is doubtful, one 
or two degrees higher or lower being sufficient to prevent or produce 
frost; or the occurrence of frost and possible injury frequently 
depend upon the length of time the temperature remains at the 
critical point, and the question of a few minutes one way or the other 
may be sufficient seriously to affect the entire cranberry crop. The 
chief purpose of the forecaster is to advise growers of all serious 
frosts, because it is not sufficient to save the crop from one or two 
frosts and allow it to be injured later, but the work should be carried 
on to the end of the season, to a successful conclusion. Grreat care, 
however, must be exercised in issuing warnings, so that the grower 
may not use up his water supply unnecessarily ; because, if the season 
is dry and the water low, and he makes too liberal a use of it, means of 
reflowing may not be at hand later when great danger threatens. In 
view of the fact that reflowing should not be resorted to any oftener 
than is absolutely necessary, the forecaster and the grower have 
between thorn a problem that is always interesting and sometimes 
very difficult. The results of the investigation in Wisconsin have 
proved of great advantage to the growers, and it is probable that tiie 
work now being conducted in the Massachusetts bogs will bear imme- 
diate fruit. 



IMPORTANT AMERICAN SOUS. 

By Jat a. Bon steel, 

Sdeniist in Soil Survey, Bureau of SoUs. 

CHARACTER AND ORIGIN OF SOIL TTPES, 

While the agricultural domain of the United States comprises a 
great variety of diverse soils, there are certain definite types which 
dominate the regions within which they occur, both because of their 
areal extent and because of their special adaptation to the production 
of the most important staple crops. 

The great grain-producing section of the North Central States has 
developed as such because the climate was congenial to the growth 
of the staple grains, because the soil was adapted to their production, 
and because the surface configuration of the region was such that 
large areas might be brought under cultivation with little waste land 
due to steep slope or irregularities of land surface. 

This region, comprising southern Michigan, central and western 
Ohio, northern Indiana and Illinois, southern Wisconsin and Minne- 
sota, the eastern portions of the Dakotas, Nebraska, and Kansas, and 
all of Iowa, with the portion of Missouri north of the Missouri River, 
is marked by the widespread distribution of a few soil types and by 
those peculiarities of climate and of surface topography which are 
favorable to the production of corn, wheat, oats, barley, hay, and flax. 

While there are differences of precipitation within this territory 
which modify the classes of crops to be grown, and though the length 
of growing season varies so widely that com dominates one portion 
and spring wheat another, yet the rainfall is sufficient in any ordi- 
nary year for the maturing of the usual farm crops, and the farmer 
is assured of a sufficient period free from frost to permit of the pro- 
duction of one or more of the great staple crops. Even with these 
advantages of climate there might exist a sandy waste or a rock- 
strewn mountain mass except for those forces which have formed the 
soils of the r^on and prepared them for an agricultural occupation 
as complete and as profitable as may be found over any large extent 
of territory upon the earth. This region is the great granary of the 
Nation, because the soils are fitted for grain production. 

This entire area was invaded by a succession of glacial advances 
within recent geologic times, and the action of the ice tended to 
smooth over previously existing inequalities of the land surface, to 
fill the hoUows and round the hiUs, and, most important of all, to 
leave deep deposits of complexly mingled soil materials which have 
given rise, either directly or indirectly, to some of the most fertile 
and lasting American soils. Coupled with this glacial modification 
of the Central States was a generous distribution of the same dasses 
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of material, reworked by the waters flowing from the melting ice 
and ponded in the great depressions of the present Lake region. 
These glacial lake deposits have also formed deep, fertile soils over 
considerable stretches of territory. Even the wind became an impor- 
tant agent in the formation of the soils of the Central States, in 
that it moved and redistributed the fine silty glacial sediment as a 
soft stone-free layer, covering the river banks for miles back upon 
the uplands, and even clothing the surface of a region measured by 
hundreds of thousands of square miles with the brown or yellow 
silt known as the loess. The soils of the Central States are derived 
from these classes of material. 

SOIDS OF THE CENTRAL STATES. 

‘ Four gireat soil types dominate the Central States. They are the 
Miami clay loam, found in central and western Ohio, eastern Indi- 
ana, and the extreme southern portion of Michigan; the Marshall 
silt loam, which is first encountered in west central Indiana and 
extends thence through central and northern Illinois, north central 
Missouri, southern Iowa, well into eastern Kansas and the eastern 
two-thirds of Nebraska; the Carrington loam, which dominates 
northern Iowa, southern Minnesota, and the eastern portions of the 
Dakotas, outside of the Red River Valley; and the Fargo clay loam, 
which constitutes the principal soil of the Red River Valley in 
eastern North Dakota and northwestern Minnesota. 

THE MIAMI CLAY LOAM. 

The Miami clay loam is the most important of the smls of the 
timbered region comprising the eastern portion of the Central States. 
It is most extensively developed in southern Michigan, western Ohio, 
and eastern Indiana, although small areas are found in Wisconsin 
and Iowa. A total area of 2,281,482 acres has been mapped by the 
soil survey, and it is probable that not less than 20,000,000 acres of 
the type exist in the region indicated. 

The surface of the Miami clay loam is a rather heavy brown, yel- 
low, or gray silty loam, having an average depth of 10 inches. This is 
underlain by a staffer brown or yellow silty clay loam or heavy clay. 
Both are derived through the surface weathering of deep deposits 
of ice-laid material, consisting of mechanically ground-up and com- 
plex fragments derived from a variety of sources. The surface soil 
is usually fairly free from any large masses of rock or extensive 
accumulations of stone and gravel, although these are found in 
increasing quantities in the deeper subsoil and in the underlying till. 

The bowlders, stone, and gravel (K>mprise fragments of granite, 
gneiss, schist, quartzite, sandstone, shale, and limestone, and the finer 
eaithy particles associated with them are of origin as diverse, insur- 
ing a fertile and lasting soil basis. 
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The Miami clay loam occupies nearly level to rolling or somewhat 
hilly areas, lying at altitudes ranging from 600 to 1,100 feet above 
tide level within the middle temperate zone of the Central States. 
The annual rainfall is abundant for all purposes of crop production. 

The greater proportion of the type is naturally well drained, 
though the installation of tile underdrains has improved the crop- 
producing capacity of the soil upon all of the more level areas. 

The Miami clay loam ranks as a general farming soil. No one 
crop has attained preeminence of production upon the type. The 
acreage devoted to com slightly exceeds that sown to winter wheat, 
and these constitute the grain crops of most general production. The 
oat crop is also important. The area annually devoted to hay pro- 
duction upon the type exceeds that given to the growing of any 
single grain crop. The acreages reported for the different crops 
from counties dominated by the Miami clay loam indicate that the 
agricultural practice upon the type has become settled on the standard 
rotation of com^ followed by a small grain, succeeded by two or more 
years of grass production. Large areas of the type are also devoted 
to permanent pasture and dairying and stock raising constitute im- 
portant industries. In those counties, of which soil surveys have been 
made in the region dominated by the Miami clay loam, the average 
yield of.com is in excess of 40 bushels per acre, winter wheat yields 
17 bushels an acre on the average, oats produce an average yield of 
35 bushels, and hay returns an average yield in excess of 1.3 tons per 
acre. All of these average county yields are somewhat exceeded by 
the Miami clay loam. It thus constitutes an extensively developed 
and important American soil type, fully 80 per cent of whose area 
is occupied for some form of tillage. 

THE MABSHALL SIET LOAM. 

The Marshall silt loam is, without doubt, the most exteniave single 
lype of soil to be found within the limits of the United States. The 
region within which this soil dominates all others extends from west- 
central Indiana, through central and northern Illinois, across 
northern Missouri and southern Iowa, and well into central Nebraska 
and northeastern Kansas. Within this territory an aggre^te area 
of more than 4,000,000 acres has been mapped by the soil survey 
and it is probable that not less than 60,000,000 acres of the type 
exist in the region indicated. 

The surface soil of the Marshall silt loam, to an average depth of 
15 inches, consists of a dark-brown, chocolate-brown, or almost black 
silt loam. It. is soft, friable, easily tilled, and well filled with 
organic matter. The subsoil is a lighter-colored, yellow, gray, or 
mottled spty loam or silty clay. This material normally extends to 
a depth of fi or 8 feet, though it may possess a total depth of 20 or 
20139 ’*— YBK 1911 ^15 
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30 feet over wide areas. Both surface soil and subsoil are stone free, 
and even the coarser grades of sand are almost totally lacking. Not 
infrequently concretions and accumulations of lime carbonate are 
found in the subsoil. 

Throughout its entire extent the Marshall silt loam is marked by 
nearly level, slightly undulating, or gently rolling surface topography. 
The surface slopes are usually sufficient to afford adequate natural 
drainage without giving rise to erosion, and fully 90 per cent of its 
surface may be tilled with the heaviest and most efficient equipments 
of labor-saving farm machinery. Hundreds of thousands of acres 
of the level portion of the type have been further improved by the 
installation of tile underdrainage. 

The Marshall silt loam lies at altitudes ranging from 650 to 1,500 feet 
above tide level and the type occupies the central temperate climatic 
region, where rainfall ranges from 40 inches annually in the eastern 
portion to 25 inches annually toward its extreme western limits. 

The Marshall silt loam is the great^ dominant, Indian-corn pro- 
ducing soil of the central prairie States. Throughout the region where 
it occurs the yields of this crop, reported from the Marshall silt loam, 
are not only above the yields reported from any other extensive soil 
type, but they are so high that the counties principally covered by the 
Marshall silt loam are the premier corn counties of these States. 

In all cases it may be asserted, without fear of contradiction, that 
the com yields upon the Marshall silt loam throughout its extent 
exceed the yields secured upon any other single extensive type of 
soil. In fact, a very large proportion of the annual com supply of 
the United States is secured from States and counties where com 
production is principally developed upon this soil. 

The other great crops produced upon the Marshall silt loam are: 
Oats east of the Missouri River, winter wheat in northern Missouri 
and eastern Kansas and Nebraska, and grass universally. 

The standard crop rotation consists of the growing of com for two 
or more years, the sowing of oats or wheat, and the seeding down to 
grass, usually mixed timothy and clover, but frequently clover alone 
or alfalfa alone in the more western areas. 

The principal live-stock interests based upon this soil and its prod- 
ucts are the fattening of beef cattle and the production of swine. 
Dairying and sheep raising are distinctly subordinate industries. 

THE CARBINGTON LOAM. 

The Carrington loam is a widely developed type of soil in the more 
northern portion of the central prairie States. Practically all of the 
extensive areas of the type are to be found in the r^on ^tween the 
Misassippi and Missouri Rivers from central Iowa northward. It 
is also found to a limited extent around the southern end of Lake 
Michigan. 
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A total area of 1,601,088 acres of the Carrington loam has been 
mapped by the soil survey, and it is probable that more than 25.000,000 
acres of this soil will be found to exist, chiefly in northern Iowa, 
southern Minnesota, and in the eastern portions of North Dakota and 
South Dakota. 

The surface soil of the Carrington loam, to an average depth of 12 
inches, is a very dark brown to black mellow loam The subsoil is a 
brown or yellowish-brown compact loam, which grades downward 
into a compact mass of clay, sand, gravel, and bowlders. The type 
is derived through the weathering of deep glacial till which covers 
the greater portion of the region occupied by the Carrington loam to 
depths ranging from 10 feet to 150 feet. Both the surface soil and 
the subsoil contain gravel and small bowlders, and the type is thus 
readily distinguished from the stone-free Marshall silt loam with 
which it is frequently associated. 

The Carrington loam is uniformly gently undulating or slightly 
rolling over the greater part of its extent. Locally low ridges and 
lines of hills, marking the position of glacial moraines, cross the areas 
of the type. Owing to the slightly rolling character of the surface, 
drainage has become well established, although small ponds and 
swamps occupy depressed areas. There is quite a range in the abso- 
lute elevation of the type above sea level. Around the lower end of 
Lake Michigan the elevations range from 650 to 800 feet above tide 
level, while in northern Iowa and southern Minnesota the altitude 
range between 1,000 and 1,250 feet, and in the Dakotas attain to 1,600 
feet above the sea. 

The Carrington loam occurs under varying conditions of latitude, 
altitude, mean annual rainfall, and length of growing season. Con- 
sequently there is quite a variation in the adaptation of the type to 
crops. In all of the more southern localities in which it occurs, com 
constitutes the dominant crop upon the Carrington loam, while winter 
wheat, oats, and hay are also grown in rotation. In Minnesota and 
the Dakotas spring wheat dominates all other crops, barley and flax 
are extensively grown, while com, because of climatic conditions, 
occupies only a subordinate acreage. 

Within the climatic region suited to corn production the yields 
upon the Carrington loam average from 35 to 45 bushels per acre 
over extensive areas, while yields in excess of 50 bushels per acre 
are of frequent attainment. 

Although the Carrington loam does not rank as a great dominant 
com soil, like the Marshall silt loam, it ranks high both in the acre- 
age planted annually and in the acreage yields secured. 

The Carrington loam is one of the great wheat-producing soils of 
the United States. Owing to its extensive development imder dif- 
ferent climatic conditions, both winter and spring wheat are pro- 
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duced upon it; the former in Michigan, Indiana, and Iowa, and the 
latter in northern Iowa, Minnesota, and the Dakotas. In fact, the 
Carrington loam is known as an excellent wheat soil wherever it 
occurs, not only because of high yields, but also because of the 
superior quality of the grain. 

South of the wheat-growing region, oats constitute the dominant 
small-grain crop upon the Carrington loam, while barley is exten- 
sively grown both in Minnesota and in the Dakotas. 

Grass is universally grown upon the type and the yields of mixed 
timothy and clover attain to the high average yield of tons per 
acre in many counties dominated by the Carrington loam. 

The Carrington loam may thus be characterized as one of the 
most extensive soil types occurring in the more northern portion of 
the Central States. It is well suited to the production of each of 
the most important staple crops of the region where.it occurs. The 
selection of the specific ^oup of crops to be grown upon the type 
is dependent chiefly upon the attendant climatic conditions, since 
corn, spring wheat, winter wheat, oats, barley, flax, and hay are all 
adapted to production upon it No single crop has yet risen to pre- 
eminence as a product of the Carrington loam, although spring 
wheat is most extensively grown. 

THE FAE60 CLAY LOAM. 

The Fargo clay loam is an ancient glacial-lake sediment deposited 
in the present valley of the Red River of the North and in numerous 
smaller drained lake basins in Minnesota, North Dakota, and South 
Dakota. An area of 601,024 acres of this type has been mapped by 
the soil surveys and it is developed to a total extent in excess of 
5 million acres, chiefly in the Red River Valley. 

The surface soil is a deep, dark-brown clay loam containing an 
appreciably large quantity of organic matter. This surface soil has 
a depth of 12 to 24 inches, and is underlain by a heavy silty clay 
of variable color, usually gray or drab. This subsoil is highly cal- 
careous, and its carbonate of lime content has been found to range 
from to 24 per cent. 

In all the areas where it occurs the Fargo clay loam is marked by 
the almost level character of its surface. The maximum slopes are 
not usually in excess of 2 or 3 feet to the mile, while extensive areas 
possess a slope not over 1 foot to the mile. In^ this plain the major 
streams have cut their channels to depths varying from 20 to 50 feet. 

The absolute elevation of the Fargo clay loam above tide level 
ranges from 975 feet along the international boundary line to alti- 
tude of 1,100 feet in the southern portion of the Red River Valley 
and of 1,200 feet in certain of the smaller detached areas. The 
drainage of the type, particularly within the broad level areas, is 
frequently defective. 
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The uses of the Fargo clay loam are somewhat limited by its 
climatic surroundings and by the natural drainage conditions. In 
consequence, spring wheat exceeds in acreage that of all other crops 
combined ; in fact, it is the one crop of paramoimt importance. Bar- 
ley and oats are also grown, giving good yields, and a large propor- 
tion of the flaxseed produced in the United States is grown upon this 
soil. The climatic difficulties attendant upon the production of corn 
in such a high latitude have limited the acreage devoted to this crop. 

In the pioneer days spring wh^t was the one universal crop grown 
for sale. Taking advantage of the great natural fertility of the soil, 
the prairie sod was broken and wheat was grown year after year, 
with no alternation or rotation of crops. The land was plowed and 
lightly harrowed, though frequently the seed was sown directly upon 
the overturned furrow. High yields were secured, but these gradually 
decreased until a tendency toward the general adoption of crop rota- 
tion is now shown. At present the average yield of spring wheat is 
about 15 bushels per acre. Climatic conditions largely control, and 
yields range from 8 bushels to 20 bushels, varying with the season. 

Over all of the poorly drained areas the wild grasses are cut, yield- 
ing from 1 ton to li tons of hay per acre. Flax 3 delds 10 or 12 
bushels of seed per acre, oats 25 to 40 bushels, and barley averages 
about 25 bushels per acre. Spring wheat remains the dominant crop, 
and it is probable that the Fargo clay loam is more universally de- 
voted to the production of this crop than any other soil in the United 
States. 

AN IMPORTANT LIMESTONE VALLEY SOIL. 

THE HAGERSTOWN LOAM, 

The Hagerstown loam is the most extensive of the valley limestone 
soils. It dominates the Great Valley, which extends from southeast- 
ern Pennsylvania, through Maryland and Virginia, into eastern Ten- 
nessee and northern Alabama. It is also the dominant soil of the 
bluegrass region of north-central Kentucky and of the basin region 
of central Tennessee. It has been mapped by the soil survey to the 
extent of 1,211,911 acres, and it is probable that more than 10,000,000 
acres of the type exist in the valley regions associated with the 
Appalachian Mountains and Plateau. 

Throughout the region of its occurrence the Hagerstown loam is 
characterized by a brown or a yellowish-brown silty loam surface soil. 
This has a, depth varying from 6 inches to 12 or 14 inches. It is soft 
and mellow, nearly or quite stone free, and well charged with organic 
matter. The surface soil grades downward into a heavy yellow loam 
or clay loam subsoil, which, in turn, grades into a heavier clay loam 
or clay subsoil at a depth avera^g 2| feet. The deep subsoil usu- 
ally rests upon limestone rock. 
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Although the Hagerstown loam is a valley or basin soil, its surface 
is rarely level. It is usually undulating to rolling, and the surface 
drainage is excellent without any serious difficulty from erosion. Low 
ridges and isolated hills break the monotony of the valley topog- 
raphy. In absolute elevation the surface of the type ranges from 
150 feet to 1,000 feet above sea level. 

The Hagerstown loam is one of the most fertile of the eastern soils. 
Its long-sustained crop-producing power has given rise to the saying, 

a limestone soil is a fertile soil.” * This is true of the Hagerstown 
loam, but not necessarily true of all soils derived from limestone rocks. 

Since early colonial days the Hagerstown loam has been highly 
prized as a general farming soil. Its principal crops for nearly 
200 years have been corn, winter wheat, and hay. It has always main- 
tained a profitable live-stock industry. Beef production in the more 
eastern localities and the production of horses, mules, and beef cattle 
in Kentucky and Tennessee are marked features of the agricultural 
system developed upon the type. 

Com is the principal grain produced. Even after 200 years of 
cultivation in southeastern Pennsylvania the average com yield upon 
the Hagerstown loam exceeds 50 bushels per acre, while yields of 
75 to 80 bushels are nowise uncommon. The Hagerstown loam is 
also a dominant wheat soil in the Eastern States, producing from 
20 to 85 bushels of winter wheat per acre and maintaining an average 
yield in excess of 25 bushels. 

The grass-producing capacity of the type is, probably, its most 
widely known characteristic. The Kentucky bluegrass is peculiarly 
adapted to this soil, and pastures seeded to this grass maintain a 
large number of grazing animals. The type is no less suited to the 
growing of mixed timothy and clover, while clover and alfalfa, 
seeded alone, are very productive. Yields of to 2 tons per acre 
of mixed grasses are common on the best-farmed areas of the type. 

The uses of the Hagerstown loam are not confined to the practices 
of grass and grain growing and of dairying and stock raising. 
Fruit trees, particularly apples, are grown to advantage upon the 
type, and the extension of apple orcharding upon it has been marked 
during the last decade. 

The Hagerstown loam has dominated the crop-rotation practices 
of the regions within which it occurs. Upon it the clovers and tim- 
othy have been grown in rotation with corn and wheat for upward 
of two centuries. It was among the earliest of eastern soils to be 
tilled with the well-ordered and soil-sustaining rotation of an inter- 
tilled crop (com), followed by a small grain (winter wheat), fol- 
lowed by two or more years in mixed timothy and clover. The suc- 
cess of this rotation, coupled with the manuring and liming of the 
soil, is attested by increased crop yields after 200 years of tillage. 
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IMPORTANT SOILS OF THE COASTAL PLAINS. 

THE NOBFOLK FINE SANDY LOAM. 

The Norfolk fine sandy loam extends from eastern Virginia south- 
ward along the Atlantic coast to northern Florida and thence 
westward through the Gulf region to eastern Texas. Soil surveys 
throughout this region have encountered a total area of 4,346,572 
acres and it is probable that not less than 30,000,000 acres of the Nor- 
folk fine sandy loam will be found to exist in the South Atlantic and 
Gulf States. 

The type is derived from sandy marine sediments which have been 
elevated above sea level in the lower-lying coastal country and its 
surface rises from near sea level to altitudes of about 350 feet. 

The surface soil of the Norfolk fine sandy loam to a depth of 6 or 
8 inches is a pale-yellow or light-gray fine sandy loam. It is under- 
lain by a light-yellow fine sandy loam, which grades down into a 
friable yellow sandy clay at a depth of about 18 inches. The surface 
of this soil is nearly level or gently rolling, and it is possessed of ex- 
cellent natural drainage over the greater portion of its area. 

The Norfolk fine sandy loam is one of the best general farming 
soils of the region in which it occurs. Owing to the wide range of 
latitude within which it is developed there is quite a diversity in its 
crop adaptations. In the eastern coimties of Virginia and Norlh 
Carolina it is used for the production of corn, winter oats, cowpeas, 
peanuts, and the bright cigarette tobacco. From the southern bound- 
ary of Virginia to eastern Texas it is a highly prized cotton spiL 
Where local transportation facilities are adequate it is also intensively 
farmed for the production of the vegetables and small fruits pro- 
duced for shipment to northern markets. 

The jdelds of cotton from this soil vary from one-third to three- 
fourths of a bale per acre, while yields in excess of 1 bale have been 
grown. Corn yields from 20 to 35 bushels per acre, with occasional 
3 delds as high as 45 bushels. Peanuts yield 30 to 100 bushels per 
acre, depending somewhat upon the variety grown. The bright cigar- 
ette tobacco produces 500 to 1,200 pounds per acre of high-grade leaf. 
Winter oats are frequently sown as a cover crop to be grazed off in 
spring or to be mown for hay. Cowpeas yield If to 2 tons of hay 
per acre. 

Among the trucking crops early Irish potatoes are grown upon 
the Norfolk fine sandy loam from Florida northward, giving yields 
ranging from 90 to 150 bushels per acre. In eastern North Carolina 
lettuce is an important winter forcing crop, giving yields valued at 
$800 to $1,200 per acre. 

Sweet potatoes, cantaloupes, and watermelons are also grown with 
profit. Peaches constitute the most important tree fruit, while pecans 
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have proven to be well suited to this soil, especially in the central 
Gulf coast region. 

In spite of the wide variety of general and special crops which may 
be grown upon the Norfolk fine sandy loam, cotton remains the domi- 
nant money crop produced upon it throughout the areas where the cli- 
mate is suitable. Only where the climate is unsuited to cotton produc- 
tion or where special conditions of crop demand or of transportation 
facilities exist are the special crops strongly developed. Thousands 
of acres of this soil type are either occupied only for cotton produc- 
tion or not at all, constituting one of the most valuable land reserves 
for intensive agriculture and the production of food crops yet 
remaining in the Eastern States. 

THE ORANGEBUBG FINE SANDY LOAM. 

The Orangeburg fine sandy loam is found at the higher elevations 
within the Atlantic and Gulf Coastal Plains from North Carolina 
to east central Texas. It usually lies at considerable elevation above 
tidewater and is found at some distance inland from the coast. It 
has been encountered in 50 different soil-survey areas located in 10 
different States and has been mapped to the extent of 2,507,840 acres. 
It is probable that its total area exceeds 15,000,000 acres. 

The surface soil of the Orangeburg fine sandy loam to an average 
depth of 10 or 12 inches is a gray or brown fine sandy loam. It 
grades downward into a dark-red fine sandy clay, which may be 
underlain at a depth of 3 feet or more by a stiff red clay. The sur- 
face of the type ranges from gently rolling to somewhat hilly, and, 
as a general rule, it is well drained. Erosion is frequ^tly excessive 
upon the steeper slopes. The surface of the type ranges from 150 to 
500 feet above sea level. 

All of the more extensive areas of this soil occur in the warm. 
temperate region, where the growing season is long and the rainfall 
is amply adequate for crop production. 

The Orangeburg fine sandy loam is one of the most important 
cotton-producing soils of the timbered Coastal Plains region. In 
the production of this crop it is only equaled or excelled by the 
Norfolk fine sandy loam of the Atlantic and eastern Gulf section 
and by the Houston black clay of the Cretaceous prairie region of 
southern Oklahoma and central Texas. For the purposes of diversi- 
fied farming, with cotton as a dominant money crop, few southern 
soils equal the Orangeburg fine sandy loam. Its qualifications for 
such purposes are numerous. The surface of this soil is sufficiently 
rolling to possess excellent natural surface drainage without being 
so hilly as to be subject to serious erosion or to offer any natural 
obstruction to the cultivation of large areas. The surface soil is 
mellow, friable, and easily maintained in good tilth. It is open 
and absorbs a large proportion of the rain which falls upon its 
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surface. It is sufficiently friable to prevent baking and clodding, 
while its internal drainage is adequate so that tillage operations 
may be undertaken almost immediately after a season of rain. The 
presence of the sandy clay subsoil, and even of clay at greater depths, 
retards the downward percolation of moisture and holds an ade- 
quate supply within the subsoil during the entire period of growth 
of the cotton plant. The surface soil is.^sufficiently sandy to be warm 
and well drained and to force the plant to early growth without 
giving an excessive plant growth at the expense of fruiting. 

There is a wide variation in the efficiency with which this soil 
is tilled. New land of this type, when first planted to cotton, yields 
in excess of one-half bale per acre. Upon the best managed farms, 
even after generations of cotton production, yields of one-half bale 
to one bale per acre are frequent. With poor management yields 
sink to two-fifths bale per acre. The soil itself, under normal con- 
ditions of cultivation, is capable of producing in excess of one-half 
bale per acre. Smaller yields mark inadequate management. 

Com yields upon the Orangeburg fine sandy loam are relatively 
lower than those of cotton. Yields as low as 8 bushels per acre are 
reported, while yields of 70 to 80 bushels per acre have been pro- 
duced. The average yield for the type is probably about 20 bushels 
per acre. Winter oats are grown as a cover crop and for forage 
purposes, and cowpeas are grown for hay. 

Within recent years cigar-filler tobacco of the Cuban type has 
been successfully grown upon the Orangeburg fine sandy loam, with 
yields ranging from 500 to 1,200 pounds per acre. It is also one 
of the best soils in the Coastal Plains for the production of peaches. 
Successful commercial orchards have been planted upon it in Georgia, 
Alabama, Mississippi, and Texas. 

Thus the Orangeburg fine sandy loam is an important and ex- 
tensive general farming soil throughout the South Atlantic and 
Gulf States, with cotton the dominant money crop. 

THE HOUSTON BILACK CLAY. 

The Houston black clay is the most widespread and important 
of the soils found in the calcareous prairie region of southern Okla- 
homa and central Texas. A total area of 1,402,392 acres of this 
soil has been encountered in the soil surveys and it is probable that 
its total extent exceeds 15,000,000 acres. 

The surface soil of the Houston black clay is a drab, dark-brown, 
or jet-black clay extending to an average depth of about 10 inches. 
This soil is plastic and waxy when wet, and is locally known as the 

black waxy soil.” When well tilled and in a moderately moist 
condition it becomes granulated and friable. The underlying sub- 
soil is a drab, brown, or gray tenacious clay which grades into marl 
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or chalk at a depth little exceeding 3 feet. Throughout its extent 
the subsoil is unusually calcareous, analyses showing from 2 to 30 
per cent of calcium carbonate. The surface soil is usually well sup- 
plied with organic matter. 

The surface of the Houston black clay is nearly level or gently 
undulating. Broad, swelling ridges are separated by gently sloping 
valleys or by broad tracts o| almost absolutely level prairie. The 
type is fairly well drained, though the tenacious waxy clay retains 
large amounts of moisture in soil and subsoil. Erosion is not a 
serious problem with this soil. 

The Houston black clay lies chiefly within a region adequately 
supplied with rainfall, though the extreme southwestern extension 
of its occurrence lies within the subhumid region. 

This soil was first occupied for the grazing of vast herds of cattle. 
At a later date more intensive forms of agriculture followed the sub- 
division of the prairie ranches into farms. At present cotton is the 
dominant crop grown, and it is probable that no other single soil in 
the world is, at present, producing so many bales of cotton annually 
as the Houston black clay. Within the region dominated by this 
type the cotton yield exceeded 50 bales per square mile, according to 
the census of 1900. Only limited areas within the alluvial bottom 
lands exceeded this volume of production. For periods ranging from 
25 to 50 years extensive areas upon this soil have yielded from one- 
half bale to one bale of cotton per acre, usually without fertilization 
and frequently with no rotation of crops. Numerous authentic yields 
in excess of one bale per acre have been reported. 

Next to cotton, corn is the crop most universally grown upon the 
Houston black clay. The type possesses all of the essentials of a 
first-class corn soil and, among southern soils, most closely approxi- 
mates the soil conditions prevalent in the com belt ’’ of the central 
prairie States. It is well charged with organic matter, retentive of 
moisture, calcareous in the subsoil, fairly well drained, and exten- 
sively developed in large level tracts suited to the use of power 
machinery for the preparation of the land and the cultivation of the 
crop. The yields of corn secured range from 25 to 50 bushels per 
acre, with an average yield in excess of 30 bushels per acre over ex- 
tensive areas. As corn is normally considered to be subordinate to 
cotton throughout the areas where the type is developed, this yield 
is comparatively high. Better methods of land preparation, of 
tillage, of crop rotation, and of seed selection result in yields which 
compare favorably with those of the com belt.” 

The Houston black clay is a dominant cotton soil, and it is destined 
to become a dominant southern com soil. 

The growing of alfalfa upcm the type is of comparatively modem 
date. Yet this soil posse^es all of the essentials for alfalfa produc- 
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tion with, the exception that the dense subsoil is somewhat unfavor- 
able. The better drained and more rolling areas of the Houston 
black clay are unusually well adapted to the crop. 

Diversified and intensive farming are only in the initial stages of 
development upon this type. Increased yields of cotton and of com 
may be anticipated through further diversification of crop interests, 
resulting in the much to be desired adoption of a crop rotation in 
which cotton, corn, and alfalfa constitute the elements. 

GENERAL CONSIDERATIONS. 

The discussion of important American soils has been confined in 
this article to those of wide areal extent and of general adaptation to 
the production of the most important staple crops. While certain of 
the soils discussed are also suited to the production of special crops, 
their general characteristics adapt them particularly to other forms 
of agriculture. No account is given in the present paper of any of 
the typical special-crop soils, although they possess a high degree of 
importance for particular purposes, and although many of them are 
extensively developed, of high acreage value, and of great economic 
importance. Thus, there have been omitted such important soils as 
the Norfolk fine sand, which dominates the production of early truck 
crops along the Atlantic seaboard ; the soils of the Portsmouth series, 
which are important small- fruit and late- truck soils; the soils of the 
Porters series, which constitute valuable apple-orcharding soils in the 
Blue Ridge section; the soils of the Dunkirk series, which are not 
only important as general farming soils, but also constitute the most 
highly developed vineyard and apple-orchard lands in the region of 
the lower Great Lakes; the soils of the Clyde series, which are of 
particular importance in the southern peninsula of Michigan for the 
production of sugar beets, celery, onions, and other special crops ; the 
Wabash clay, which is the dominant sugar-cane producing soil of 
the lower Mississippi delta ; and the Crowley silt loam, which is the 
most important rice-growing soil of Louisiana and Arkansas. Each 
of these soils or groups of soils possesses a great special value for the 
more intensive forms of agriculture as contrasted with the general 
agricultural value of the eight types which have been discussed. 

The North Central States, which constitute the great grain-grow- 
ing section of the country, are dominated, in areal extent, in crop 
production per acre and in the percentage of the several crops grown 
by four important soils. While it may not be asserted that these 
soib produce the major portion of the cereal crops, yet each such 
a large producer that the large number of other soils tilled for the 
production of the staples are dwarfed in individual importance by 
the Miami clay loam, the Marshall silt loam, the Carrington loam, 
and the Fargo clay loam. Upon these four soils so great a proper- 
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tion of the corn, the wheat (both winter and spring), the barley, the 
oate, the hay, and the flax is grown that to remove these soils from 
the production of these crops would seriously disturb the agricultural 
potentiality of the Nation. 

Because of the extensive distribution and high producing capacity 
of the Hagerstown loam its agricultural performance has popularly 
come to typify the capacity of limestone soils. It is a soil which 
has dominated the agricultural production, practices, and ideals of 
many of the older eastern agricultural communities from a time ante- 
dating the formation of the Federal Union. Its crop-producing 
capacity has been sustained at a high mark longer than that of any 
other extensive American soil. Upon it important crops like corn, 
wheat, and clover have reached their acme of production earlier 
than upon any other soils of great areal extent. It now sustains as 
high a type of complete agriculture as has been established within 
the country, and its crops, its animals, and its homesteads are all 
of unusually high average excellence. 

The cotton-growing section of the Atlantic and Gulf Coastal 
Plains is dominated by three widely developed and productive gen- 
eral farming soils upon each of which cotton is the crop most ex- 
tensively grown. Along the south Atlantic seaboard the Norfolk 
fine sandy loam is a dominant type of soil in total acreage, in 
diversity of cropping interests, and in acreage yields of the im- 
portant staple crops. Within the central portion of the Gulf Coastal 
Plain the Orangeburg fine sandy loam occupies a similar position. 
In the extreme western part of the cotton belt the Houston black 
clay is preeminent among all upland soils devoted to cotton produc- 
tion, while it attains to an increasing importance as a soil suited 
to corn and alfalfa. All three of these soil types are marked not 
only by present producing capacity and usually by comparatively 
complete occupation, but each is capable of further extension either 
of cultivated area or of more diversified, more intensive, and more 
profitable agricultural occupation. 

These eight soils will ultimately be found to cover nearly or quite 
one-fifth of the arable agricultural domain of the United States 
east of the ninety-eighth meridian, if the estimates based upon the 
extent of their acreage within areas covered by the soil surveys is 
not materially changed by the completion of additional surveys. 
Because of the great area of these few types, because each soil is 
preeminently adapted to the production of some great staple crop 
or group of such crops, because the problems attendant upon the 
production of each of such crops will be more easily solved upon 
such homogeneous soil areas than upon a diversity of minor types, 
the agriculture of the Nation is destined to be influenced more and 
more by these soils and by the fermers engaged in their cultivation. 



BIRD ENEMIES OF THE CODLING MOTH, 
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RELATION *OF BIRDS AND INSECTS. 

Most birds are to some extent insectivorous, and many species live 
almost exclusively upon insects. There is no doubt that their com- 
bined attack has an important influence on the numbers of the 
insect army. In spite of birds and other enemies, however, it not 
rarely happens that certain insects suddenly increase in numbers 
and threaten great damage locally to crops. Instances of the sup- 
pre^on by birds of such strictly local outbreaks of insects are 
numerous. Rarely, however, do they exercise a noticeable degree 
of control over an insect so widely distributed and so important 
economically as the codling moth. Nevertheless, since 1746 nearly 
all entomolc^ists who have published accounts of the codling moth 
have paid high tribute to its avian enemies, and they are almost 
unanimous in declaring birds to be the most efficient natural enemi^' 
of the pest. 

LOSSES DUE TO THE CODLING MOTH. 

The experts of the Bureau of Entomology state that the codling 
moth causes greater loss to apples and pears than all the other 
insect enemies of these fruits combined. They estimate the damage 
the insect does to the apple crop of the United States at approxi- 
mately $12,000,000 annually,^ If account be taken of expenses 
incurred in attempts to control the insect, as for labor, arsenicals, 
and spraying apparatus, an additional sum of probably not less 
than $3,000,000 or $4,000,000, or a total of at least $15,000,000, must 
be diarged to the presence of this insect in the apple orchards of the 
United States. 

LIFE HISTORY OF THE CODLING MOTH. 

The life history of so important a pest has, of course, been care- 
fully studied. It has been found by entomologists that as a rule the 
eggs are laid upon the leaves or the fruit. There are usually two 
broods of the insects and consequently two periods of oviposition, 
namely, in early ^ring and in midsummer. The eggs hatch in 
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from 9 to 18 days, and the minute larvae immediately hunt for the 
fruit Those j&nding it bore in at once and spend from 10 to 30 
days feeding upon the seeds and flesh around the core. At maturity 
the larvae emerge, chiefly at night, and seek sheltered places, such as 
holes or cracks in the trees or ground, crevices under bark scales on 
the trunk, or refuges under boards or other litter on the ground in 
which to spin their cocoons. (PL X, figs. 2 and 3.) Here they either 
pupate at once in preparation for the second brood of the season, or, 
if winter is near, pupation is postponed till the following spring. 
The adults fly mostly by night. 

DESTRUCTION OF LARVE BY BIRDS. 

Thus the nocturnal habits of the species in its active stages and 
the fact that it is hidden at other times leave few opportunities for 
birds to attack it. In spite of this, however, birds destroy great 
numbers. Some larvse are no doubt captured during the interval 
between emergence from the fruit and spinning the cocoon, but as 
this period is brief and usually occurs at night, a great majority of 
them probably reach a hiding place in safety. But woodpeckers 
drill through the bark flakes under which larvae or pupae lie in 
their cocoons, or enlarge cracks that shelter large numbers of these 
insects in immature stages, and the titmice, chickadees, nuthatches, 
and creepers find them in shallow crevices or by prying off loose 
scales of bark. Probably most of the other birds, also, which feed 
upon the larvae and pupae get them chiefly by these latter methods. 

WOODPECKEES. 

The most effective enemies of codling moths are those that can 
best attack them in their pupal chambers. It is not surprising, 
therefore, that woodpeckers, accustomed as they are to obtaining 
their food from crevices and under bark flakes, should take high 
rank among the foes of this pest. (PL XI.) 

iloesel, the first man who published an accurate account of the 
codling moth, noted the beneficial work of woodpeckers. He says 
of the larvae seeking places to pupate: They conceal themselves so 
thoroughly as scarcely to be found by men; but the woodpeckers and 
similar birds know how to discover quickly their retreats.” ^ 

Trimble, an American investigator, was the first to ascertain how 
the downy woodpecker finds where to peck through the scales of 
bark, so as to be sure to hit the apple worm that is so snugly con- 
cealed beneath.” After stating that the sense of smell will not ac- 
count for it, he says : 

^Boesel von Rosenhof, A. J. Insecten-Belustigen : Theil, Der NachtySgel, 4** 

CUfise, No. 13, p. 36, 1746. 
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TMs little bird finds tbe concealed larvae under the bark, not from any noise 
the insect makes ; it is not a grub of a beetle haring a boring habit and liable 
to make a sound that might betray its retreat, in seasons of the year when not 
torpid. A caterpillar makes scarcely an appreciable noise, even when spinning 
its cocoon, and when that is finished it rests as quietly within as an Egyptian 
mummy in its sarcophagus. There is no evidence that the downy woodpecker 
ever makes a mistake; it has some way of judging. The squirrel does not 
waste time in cracking an empty nut. There is no reason to believe that this 
bird ever makes holes throu^ these scales merely for pastime or for any 
other purpose except for food. He knows before he begins that if he works 
through, just in that spot, he will find a dainty morsel at the bottom of it, as 
delicious to him as the meat of the nut is to the squirrel. But how does he 
know? By sounding — tap, tap, tap, just as the phy^cian learns the condition 
of the lungs of his patient by what he calls percussion. . . . Watch him. 
See how ever and anon he will stop in his quick motions up and down, and 
give a few taps upon the suspected scale, and then test another and another, 
until the right sound is communicated to that wonderful ear.^ 

Dr. Trimble examined the stomachs of three downy woodpeckers 
and found codling-moth larvae in two of them. This was in the 
sixties; the observation has been confirmed many times since, and 
the downy has been praised on all sides. Well does he deserve 
appreciation. In most apple orchards in the United States in fall 
and winter the sound of the tapping of the downy woodpecker may 
be heard almost every day, and many a codling-moth larva or pupa 
do the birds devour. The insects have been found in stomachs of 
ads specie from New York, New Jersey, Texas, and California, 
and no fewer than 20 larvae have been taken from a single stomach. 
The downy woodpecker not only gets codling worms from the trunks 
of apple trees, but takes them from the fruit itself. 

F. M. Webster notes that Mrs. S- H. Hine, of Sedan, Ind., a most 
careful observer of birds, stated that she had seen this species feed- 
ing on these larvae, extracting them from apples which were hanging 
to the tree. She had watched a downy woodpecker on a tree in her 
yard until it worked upon an apple within her reach, and, keeping 
her eye on this apple, she had approached the tree and picked it. 
She found that the young larva had made some progress into the 
fruit, starting from the calyx, but that it had been deftly extracted by 
the woodpecker and without injury to the fruit. Mr. Webster says 
further : 

In a conversation with Judge McBride, of Elkhart, Ind., also a careful ob- 
server of birds, he stated that he had also observed downy woodpeckers ex- 
tracting the worms from young apples, and he had never c^served that in so 
doing the birds in any way injured the fruit It seems, then, that the labors 
of this bird act not only as a prevaative, but also afford actual and immediate 
relief to the infested fruit* 


1 Trimble, Isaac P. Treatise on the Insect Enemies of Fmlt and Pmit Trees, PIiu 
116-117, 1865. 

» Insect Life, III, p. 34$, Apr., 18$!, 
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Two western species of woodpeckers also are known to extract 
larvae in the same way. Mr. W. Otto Emerson, of Haywards, CaL, 
in a letter to the Biological Survey, dated March 14, 1909, says; 

Several cases have come under my observation when in the fall months 
* * * the California and Lewis woodpeckers made their appearance in 
canyon apple orchards and went through them, picking open the apples for 
the codling-moth worms they contained. 

Other woodpeckers known to feed on the codling-moth larvse are 
the hairy woodpecker {Dryobates 'dUIosus)^ Texan woodpecker {Dry- 
abates scalaris bairdi)^ red-headed woodpecker {Melanerpes ery- 
thracephalvs) ^ red-shafted flicker {Oolaptea cafer coUaris)^ and 
pileated woodpecker {PMceoiomua pUeoMis^. Plate XI illustrates 
work of woodpeckers, probably mostly that of the pileated, in search 
of codling-moth larvae. The red-shafted flicker is given great credit 
by Mr. A. P. Martin, of Petaluma, Cal., who — 

writing to the Pacific Rural Press of June 27, 1890, states that in looking 
over his orchard last spring and examining all crevices and bark of the trees 
for the codling-moth larvse, he failed to find any, where there were thousands 
last fall. He discovered plenty of cocoons, but in every case the former occu- 
pant was absent. It was too early for transformation to have taken place, 
and he found small holes in the hark scales which had been made by some bird. 
His belief is that the good work was done by a bird whose scientific name he 
does not know, but which is variously called the “ yellow hammer,’* ** flicker,’* 
or high hole,” and which Dr. Merriam informs us is, in California, Golaptes 
cafer. During the early spring months Mr. Martin states that they were to 
be seen by hundreds in his orchard, industriously examining the trunks and 
larger limbs of the fruit trees, and he also found great numbers of them around 
sheds where he stored his winter apples and pears. As the result of several 
hours’ search Mr. Martin found only one worm, and this one escaped only by 
an accident, for several had been within a quarter of an inch of it.^ 

So eager are woodpeckers in search of codling worms that they 
have often been known to riddle the shingle traps and paper bands 
which are placed to attract the larv8e about to spin cocoons. In fact, 
the beneficial work of woodpeckers in relation to this pest has every- 
where been so conspicuous as to call forth laudations of the birds and 
recommendations for protecting them and attracting more of them 
to the orchards, 

FLYCATCHERS. 

One would not expect birds so expert in catching insects on the 
wing to resort much to tree trunks for food, but at least two spe- 
cies, the kingbird {Tyrmmus tyranmcs) and the western yellow- 
bellied flycatcher {Empidonax difflaiUs)^ are known to prey upon 
the codling moth. No fewer than 15 larvse were found in the 
stomach of a bird of the latter species collected at Haywards, Cal., 
in September. 


1 Insect Life, III, pp. 79-80, Sept.. 1890. 




Figs. 2 and g.-^Pup^e Under Bark Scales, 

Larva and Pup>£ of Codling Moth. 




Yearbook U. S. Dept, of Agriculture, 1911. 


Plate XL 



Holes and Cracks in Trees Enlarged by Woodpeckers Searching for 
Codling Moth Larv^c and Pup/e. 
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THE CROW FAMILY. 

The blue jay {Cyanocitki criatata)^ the California jay {Aphelocoma 
calif ornica) ^ and the magpie {Pica pica hudsonio) give the crow 
family representation among codling-moth enemies. It is reported 
that in the State of Washington magpies frequently tear loosely fas- 
tened bands off the trees while searching for the hibernating larvge.^ 
Pupae of the codling moth have been found in several stomachs of the 
California jay, collected at Haywards, Cal., in May. 

BLACKBIRDS AND ORIOLES. 

Three species of this family are on the list of foes of the apple 
worm, namely, the crow blackbird (Quiscalus quiscula). Brewer 
blackbird {Euphagus cyanocephcdus)^^ and Bullock oriole {Icterus 
hullocM). Pupse were found in the stomachs of many Brewer black- 
birds collected at Haywards and Watsonville, Cal., in May and June. 
Twenty-six Bullock orioles taken in the same localities from April to 
August had eaten enough pupse and larvae of the codling moth to 
make about 20 per cent of their food. One of these birds had taken 
14 larvse and pupse. 

THE SPARROW FAMILY. 

Members of this family that prey upon the codling moth are: Eng- 
lish sparrow (Passer domestims)^ chipping sparrow {SpizeUa pas^ 
serina). California towhee {Pipilo crissalis). cardinal {Cardincdis 
cardmalis)^ black-headed grosbeak {Zanulodia rnelanocephala) ^ and 
lazuli bunting {Passerina cyanea). The adult California towhees, 
besides eating the pupa? of the codling moth themselves, feed them 
to their nestlings. Black-headed grosbeaks have the same habit and 
to such an extent that they rank among the most important enemies 
of the insect. No fewer than 12 larvae were found in one stomach 
and 29 pupse in another. Twenty-one black-headed grosbeaks col- 
lected at Haywards and Watsonville, Cal., in May, had made over 
20 per cent of their diet of codling larvse and pupse. 

SWALLOWS AND VIREOS. 

On the Pacific coast the bam swallow '{Hirundo erythrogastra) is 
said to catch adult codling moths, but probably its services in this 
direction have been overstated. 

The stomachs of several western warbling vireos {Vireosylva gilva 
swaimom)^ taken in California in April, May, and June, contained 
pupse of the codling moth. 

1 M^lander, A. L., and Jenna, E. L. Bnl. 77, Wash. Agr. Bxp. Sta., p. 09, 1906. 

20139*— YBK 1911 ^16 
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WABBLEES. 

Only tw^ warblers, the summer or yellow warbler {Dendroica 
<^Miva) and the lutescent warbler {Vermivora celata lutescens)^ are 
now known to prey upon codling moths, but it is certain that fur- 
ther study of the food of this much neglected family will add a con- 
siderable number of species to the list. The lutescent warbler shows 
a strong liking for the pupae, two taken in California in May having 
eaten 10 and 18 pupae, respectively. 

CEEEPEBS AND NUTHATCHES. 

Each of these famifies has a single species on the list of enemies of 
the apple worm, namely, the brown creeper {OertMa fandlicms 
americayia) and the white-breasted nuthatch {Sitta cim^olmensis). 
It is reasonable to suppose that all the subspecies of creepers and 
nuthatches will in time be found to eat codling larvae and pupae. 

TITMICE AND CHICKADEES. 

Next to woodpeckers, titmice are probably the most important 
enemies of the codling moth. Their habits of searching every nook 
and cranny, however small or difficult of access, and the thorough 
way they go over trees and stumps, enable them to find the favorite 
hibernating quarters of the larvae. A description of their methods 
of hunting is given by Trimble, who remarks (p. 120), after detail- 
ing that he had taken 5 larvae from the stomach of a black-capped 
chickadee {Penthestes atricwpillus ) : 

The day had been dry and windy, following a warm wet day and night; 
and it is in just such, weather that the bath of the buttonwood, shellbark 
hickory, and other shaggy trees will be found curling out and falling off. 

I have never seen anything that would lead me to believe that this minute 
bird makes the holes in the scales of bark that lead directly to the cocoons 
of these caterpillars; they are made by the downy woodpecker and probably 
by it alone. Thie chickadee most likely finds these worms only or chiefly on 
such days as this, when the warping of these scales exposes them to the 
prying eyes of th^ bu^ little friends. 

Besides the black-capped chickadee, the following four species of 
this family are known to eat codling moth larvae or pupae: Plain 
titmouse {Bceolophus iifwrnatm)^ Carolina chickadee (Penthestes 
caroliThemis) ^ mountain chickadee (Perithestes garnheli)^ and Cali- 
fornia bush tit {Ps(dtripams minimus c^Mjormem), 

Ten stomachs of the last-named species, examined by Prof. F. E. E. 
Beal, contained, on the average, 25 per cent of pupae of the codling 
moth» Eight of these stomachs were of nestlings, containing pupae 
as follows : Two stomachs contained 2 each, two contained 3 each, one 
contained 4, one 7, one 9, and one 11, making 41 in all, or an average 
of over 5 to eaclu 
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The economic value of these nestlings is commented upon by Prof. 
Beal as follows: 

The oak tree in which these birds were found was in a belt of timber along 
a creek, and just across the stream was a considerable area of neglected 
orchard. It is evident that the parent birds used this orchard as a foraging 
ground and did their best toward remedying the neglect of the owner. As with 
nestling birds feeding and digestion are almost continuous during the hours of 
daylight, it follows that the above record would be several times repeated dur- 
ing a day’s feeding There were probably not less than a dozen nests of the 
bush tit (several were seen) along the border of this orchard, and if, as is 
possible, the occupants all did as good work as the ones recorded, it is evident 
that the birds must exert a powerful restrictive influence upon the increase of 
the codling moth, as well as other insects.^ 

KINGLETS AND THRUSHES. 

One species of kinglet, the ruby-crowned {Regnlus calendxila) ^ eats 
codling larvse, as do also two species of the thrush family — the robin 
{Pl^mstkus migratoi^us) and the bluebird {Sialia sialis). The 
robin eats this insect in 'both the East and the West, and a stomach 
from Pullman, Wash., contained 11 larvse. 

EFFICIENCY OF BIRD ENEMIES. 

We find that in the United States there are 36 species of birds, 
belon^g to 13 families, that feed on the codling moth. The three 
important families seem to be woodpeckers, titmice, and sparrows. 
Probably, however, future investigation may place some other family, 
possibly warblers, among the first three. 

We have shown that certain species, as the downy woodpecker, 
Bullock oriole, black-headed grosbeak, and bush tit, consume large 
numbers of codling-moth larvse and pupse. It is probably only be- 
cause of insufficient investigation that the same can not be said of 
other birds. Although we can not accurately rank the species in 
importance, we can confidently declare their utility collectively. 

Almost every entomologist who has written on the subject substan- 
tially agrees with Slingerland that “ by far the most efficient aids 
to man in controlling the codling moth are the birds.” ^ The two 
facts that have chiefly led to this conclusion are the great scarcity of 
intact hibernating cocoons and the abundance of empty ones wliich 
have evidently been rifled by birds. Long ago W alsh and Eiley said : ® 

From tile careful inspection of several large orcliards in the early spring 
months, we are convinced that almost an of the cocoons of the apple-worm moth 
that have been constructed in the autumn on the trunks and limbs of api^e 
trees are gutted of their living tenants by hungry birds long before the spring 
opens. 


iBul. 30, Biol. Survey, pp. 79-80, 1907. 

* Bnl. 142, Cornell Agr. Exp. Sta., p. 41, 1898. 
« American Entomology, I, p. 113, 1869, 
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In Virginia counts of over 400 cocoons observed on apple trees 
revealed the fact that * * * birds had destroyed fully 85 per 
cent of the worms.” ^ 

From New Hampshire comes this report: ^ 

Only from 5 to 20 per cent of the larvse survived the winter. An examination 
of 7 trees, which averaged over 38 cocoons per tree in the fall, showed hut 
5 per cent alive in the spring, 87 per cent having been killed by birds, 4 per 
cent by disease, and 3 per cent by cold. In another orchard 1,096 cocoons 
were examined in May, 1907, with 19 per cent alive, 66 per cent having been 
killed by birds, 6 per cent by disease, and 9 per cent by cold. It is Quite evident 
that the birds, particularly the downy woodpeckers and the nuthatches, are 
the most important enemies of the codling moth in New England and that they 
should be given every protection and attracted to the orchard in every way 
possible. * * * They annually save us barrels of apples by destroying the 
apple worms under the bark in winter. They should therefore be encouraged 
and allured to the orchard whenever possible. Bits of suet and meat suspended 
from the trees will often attract them and sometimes help them through a 
hard winter. 

Other measures recommended to aid birds, in the warfare on this 
destructive moth are cementing up cavities suitable for the hiber- 
nation of the moth, thus forcing the larvse to spin cocoons where 
birds can get them, and scraping off loose flakes of bark, especially 
those below the snow line, as under these the largest numbers of 
larvse survive. 

FOREIGN BIRD ENEMIES OF THE CODLING MOTH. 

The suggestion has been made that foreign birds with an estab- 
lished reputation as codling-moth destroyers be imported into this 
country. The bird most frequently mentioned is the great titmouse 
or Kohlmeise {P<mis TTbajor) of Europe. However, European 
records fail to show that this bird pays any particular attention to 
the codling moth. Moreover its food habits, while apparently bene- 
ficial on the whole, include some bad traits, such as eating bees, 
budding trees, attacking pears, and killing smaller birds. Thus the 
species is distinctly not a promising one for trial in the exceptionally 
hazardous field of international importation. Among foreign birds 
that have been definitely recorded as enemies of the codling moth 
are the European nuthatch {JSifta cmia) European wren {N minus 
tree creeper {OertMa blue titmouse 

{C'tfamstes cmrxdeus)^^^ kinglets {Regulus eristatus and Regulm 


^Buck, J. B. Ann. Rep. Va. Exp. Sta., p. 55, 1908. 

* Sanderson, E. D. New Hampshire Agr. Exp. Sta, Bnl. 143, pp. 6^ and 82, 1909. 

« Hooper, C. H. Reprint from Country Gentleman’s Estate Book, pp. 5 and 16, Lon- 
d<«i, 1907. 

* Bos, J. Riteema. Tleris^e Schadlinge und Nntzlinge, p. 527, Berlin, 1891. 

« Hooper, C. H. Agr. Students Gazette, new ser. 13, p. 123, 1907. 

0 Theobald, F. V. Text-Book of Agr. Z<K)logy, p. 403, London, 1899. 
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ignicapillus) ^ one of the babblers {Pomatorkinm superctliosus)?’ 
the white-eye {Zostei^ops cfi^mlescem') ^ and the white-throated tree- 
creeper {Clim^eUns leucophcea)^^ of Australia. Woodpeckers and 
sparrows are said to share in the work m Europe. 

With three exceptions these birds belong to the same families as 
natiye species which we know devour the codling moth. These fam- 
ilies are the creepers (Certhiidse), nuthatches (Sittidae), titmice 
(Paridse), and kinglets (Sylviidae). The United States already has 
a sufficient number of species of these families, besides numerous 
members of other families, which, if properly protected and encour- 
aged, will probably destroy more codling moths than foreign species. 
To favor the increase and efficiency of oiir own useful species is not 
only far more profitable than to introduce foreign ones, but avoids 
the danger, acknowledged by all authorities as great, of opening 
our doors to a bird that in its new home may become obnoxious. It 
is a well-known fact that a very large nuinber of our crop pests, 
both plant and animal, are imported. Furthermore, it is clear that 
the fundamental idea underlying proposals for introducing bird 
enemies of the codling moth is false. This iiea is that each pest has 
some specific enemy or set of enemies which, if introduced, will 
control it to such a degree that the usual combative measures like 
spraying can be abandoned. This is a most alliiring theory, but it is 
not borne out by practical experience. Birds exert a constant re- 
pressive influence on the number of insects, but those who expect 
either native or introduced birds to control a widespread insect pest 
to the degree necessary for the commercial success of the crop at- 
tacked will be disappointed. 


SU^IMARY. 

Birds are recognized as the most effective natural enemies of the 
codling moth. In some localities they destroy from 66 to 85 per cent of 
the hibernating larvae, and their work in large measure accounts for 
the small spring broods of the insect. This annual reduction in 
numbers of the pest is a very valuable factor in its controL 

Thirty-six species of birds are known to prey upon the codling 
moth in the United States. These species belong to 13 families, of 
which the most important, so far as number of species on the list, is 
concerned, are the woodpeckers, titmice, and sparrows. Especially 
valuable species are the downy woodpecker, Bullock oriole, black- 
headed grosbeak, and bush tit. 

1 Bos, Z. Ritzema. Tieriscbe SchSdlinge ond Ndtalinge, p. 527, Berlin, 1891. 

^Cnmow, S. H. Joum. Agr. S. Australia, p. 20, Aug,, 1909. 

VII, pt. 1, p. 36, July, 1908. 

* Joum. Agr. Victoria, IX, pt. 8, p. 652, Aug,, 1911, 
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At least 10 species of foreign birds have been recorded as enemies 
of the codling moth, and there has been considerable agitation for 
the introduction of one or more of them. The importation of for- 
eign species is, howevei’, notoriously dangerous, and if successful 
would result in crowding out native species probably of greater value. 

Exaggerated claims have been made for all sorts of natural enemies 
of insects, including birds, but all that can be truthfully claimed for 
them is that their influence is to lower the number of insect pests and 
hence is for the good. The amount of good done varies in different 
cases, and admittedly the bird enemies of the codling moth deserve 
the best protection and encouraganent in recognition of their rank 
as the chief natural enemies of the pest. 



SOME MISCONCEPTIONS CONCERNING BRT FARMING* 


By E. C. Chilcott, 

Apricidturidi in Charge of Drydand Agrtcidture ImeMgatiomy 
Bureau of Plant Industry, 

f 

INTRODUCTIOX. 

During the past 25 years a large and ever-increasing movement to 
establish agricultural production m the semiarid region included in 
the Great Plains has been in progress in this country, A quarter of 
a century of consistent effort on the part of many people ought to 
have resulted in some material accomplishments. Either through 
some real success or through some of the failures that were to be 
expected in such a movement there should have been secured a store 
of experience that could serve as a foundation for future effort, but 
such does not appear to have been the case. Instead of a substantial 
fund of information based upon experience it would appear that 
'there has been an accumulation of some very plausible theories and a 
number of “ systems ” of farming, both of which serve better as texts 
for discussion and preachment than as practical aids to the pioneer 
who ventures into the dry coimtry in quest of a home and a means of 
livelihood. 

Notwithstanding all that has been done in this region both by 
practical farmers and by scientific investigators, the available fund 
of reliable information is very inadequate. Instead of getting at the 
facts and steadily extending the boundaries of our knowledge there 
is a constant tendency to generalize iDroadly from any available 
information, and that, too, without determining whether the informa- 
tion is correct or not. Many of the claims and statements of self- 
seeking promoters, as well as of honest but overenthusiastic optimists, 
have been misleading and even false, and these have done more to 
obscure the facts and the real problems than the experiences of suc- 
cessful practical farmers and the investigations of scientists have 
done to elucidate them. Practical farmers are proverbially modest 
and conservative. They shun exploitation and publicity. Scientific 
investigators are usually conservative, if not always modest, and their 
published results and public statements appear to be unduly hedged 
about with qualifying phrases and guarded against general applica- 
tion. As a consequence the general agencies of publicity find fheir 

247 
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best source of material in those who are not hampered by the limita- 
tions of facts or experiences. 

As a type of the unwarranted statements , which have received 
wide publicity may be mentioned the one that a new and peculiar 
system of farming has been discovered or developed, which is of 
general application to all semiarid localities. Another is that all 
localities having an annual precipitation of more than 10 and less 
than 20 inches can be classed together as semiarid, regardless of 
latitude, altitude, distribution of precipitation, temperature, wind 
velocity, and evaporation. Still another is that the same methods of 
tillage are equally applicable to all soils and io the wide range of 
varying crop conditions. These conceptions are obviously entirely 
out of accord with all agricultural experience not only in semiarid 
but also in humid regions. 

Agriculture has never yet been reduced to an exact science, even 
under the most uniform and stable climatic conditions, and even 
though water is supplied artificially by irrigation. How utterly 
absurd it is, then, to suppose that dry farming can be reduced to a 
definite system. Dry farming must, from its very nature, be carried 
on under the most critical climatic conditions, particularly as to 
precipitation; otherwise, it would not be dry farming in the sense 
that this term is now generally used on the Great Plains east of the 
Rocky Mountains. It may be that the conditions there are even 
more unstable and critical than in other dry-farming districts. But 
it is in that area that dry farming is now being most extensively 
developed, and it is therefore with these conditions that the writer 
will deal, 

RANGE OF PREOmTATION. 

Within the area specified annual precipitation at a given station 
may easily range during a term of years from as low as 10 to as 
high as 30 inches; for the six growing months from as low as 5 
to as high as 20 inches; during the six dormant months from less 
than 1 to more than 10 inches, and for the month of June from less 
than 1 to more than 8 inches. It is not an unusual occurrence to 
have a single torrential downpour of rain which exceeds in amount 
the normal precipitation for the month in which it occurs. These 
torrential rains frequently come with such force as to puddle the 
soil surface, thus making it impervious to water and resulting in 
the utilization of but a small percentage of the precipitation. On 
the other hand, showei's of less than half an inch do very little good, 
as the water generally evaporates from the surface without pene- 
trating suflSciently to be of any use to growing plants or to add to 
the water being stored in the soil, Briggs and Belz ^ show that as 

1 Bulletin 188, Bureau of Plant Industry, entitled “ Dry Farming in Relation to Rainfall 
and Evaporation,” p. 15. 
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high as 80 per cent of a rainfall of 2.5 inches falling in 4 hours on 
nearly level summer-fallowed land was lost by run-off, while a 
monthly precipitation of 1.9 inches which came in nine light showers 
was of no practical value, as it all evaporated before penetrating 
the surface mulch. From this it will be readily seen that the avail- 
able precipitation is even more precarious and erratic than is indi- 
cated by the monthly, seasonal, or annual weather records. 

TEIVIPERATIJRE AND LENGTH OF SEASON. 

The ranges of temperature in the Great Plains are hardly less 
erratic than those of precipitation. In the northern part of the 
area, at Glendive, Mont., the absolute minimum was F. for 

February and the absolute maximum 117*^ F. for July, 1893, a range 
of 164 degrees. The latest billing frost in spring at the same sta- 
tion was on June 9 and the earliest killing frost in the fall on Sep- 
tember 11, leaving a frostless period of only three months. In central 
Texas, at the southern end of the Great Plains area, the absolute 
maximum is 110® F., and the absolute minimum — 6® F., a range of 
116 degrees. The latest killing frost in the spring usually occurs 
in central Texas about the middle of March and the earliest killing 
frost about the middle of November, a period of eight months. 

SHORT SEASONS A RESTRICTION TO CROPS. 

In the extreme southern portion of the Great Plains area the season 
is long enough for the successful growth of cotton, while in the ex- 
treme northern portion the season is too short for the growth of 
corn for grain production. In the northern part of the area but a 
single crop can be grown upon the land during any one season and 
the time of seeding and harvesting that crop is confined within ex- 
ceedingly narrow limits, while in the southern portion two or more 
crops may follow each other upon the same land, or, if but a single 
crop is grown, the time of seeding may vary through a range of 
several months. In the northern portion the ground is continuously 
frozen to a depth of several feet for about six months of the year, 
while in the southern portion it is frozen to but a slight depth and 
only for short periods during the winter. 

EFFECTS OF EVAPORATION, HAIL, AND HOT WINDS. 

Evaporation is much more rapid in the southern than in the 
northern portion of the Great Plains. Hailstorms are common 
throughout the entire area. Hot winds are experienced everywhere, 
except, possibly, in parts of Montana and Wyoming* While hail and 
hot winds are about equally destructive in any part of the area, the 
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possibility of raising a second crop during the same season on land 
where the first crop has been destroyed by either of these causes is 
confined to the southern half of the region, 

DIVERSITY OP SOILS. 

The soils of the area may be roughly classified into two great 
groups. The first group, which is the larger, includes soils ranging 
from the heaviest clay to light alluvial loam, absorbing water slowly 
and subject to high percentages of run-off, particularly during torren- 
tial rains. The soils of the second group^ ranging from coarse gravel 
to fine sand, absorb the heaviest rainfall readily, but have a low 
water-holding capacity. These soils vary in depth from a few 
inches to many feet. 


FAVORED LOCAIATIES. 

While it is true that a large portion of agricultural land in the 
Great Plains consists of level or gently rolling upland plains, or 
benches, it is equally true that there are many thousands of acres of 
land within this area that present far more favorable conditions for 
farming than do these typical upland plains. These favorable con- 
ditions may be produced by a great variety of causes, among which 
may be mentioned the following: Partially subirrigated or occa- 
sionally inundated creek or river bottoms or valleys; sheltered coves 
or broad valleys along the foothills which receive the run-off from 
large areas of un tilled land lying above them and which on account of 
altitude, exposure, and proximity to the foothills or mountains receive 
more rainfall than the adjacent plains; low-lying lands that receive 
the slow seepage from adjacent sand hills, which lie like enormous 
sponges upon the comparatively impervious heavier plains formations, 
quickly absorbing and slowly but steadily yielding up to these lower 
lying lands a very large part of all the rains that fall upon them. 
These and many other local influences tend to produce especially 
favorable agricultural conditions. It is in these favored spots that 
some of the most successful farms are found, and it is upon the results 
here obtained that many of the reports of successful dry-land farming 
are based. In many instances these results have no more direct rela- 
tion to what may reasonably be expected from a typical upland 
prairie farm on the open plains in the dry-land region than have 
those obtained upon some farm in Iowa or eastern Nebraska, 

FAVORABLE SEASONS. 

Then, again, the results obtained during a particularly favorable 
season on a typical dry-land farm may be equally misleading. A 
practice which might he very successful in the southern portion of 
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the Great Plains area might be very objectionable in the northern 
portion, or vice versa ; or a practice which would bring good results 
on one type of soil in a given locality on a typical farm in a normal 
year might fail entirely upon a different type of soil on the same 
farm during the same season. These facts are self-evident and are 
recognized by everyone who has a broad and comprehensive knowl- 
edge of the agricultural conditions in the Great Plains, and they 
should be known by all who contemplate settling in that regiop. If 
they were constantly kept in mind and logically considered, there 
would be an end to the broad generalizations which have done so 
much to mislead the public concerning the nature of the agricul- 
tural problems in the Great Plains and the methods of their solution. 

SELF-RELIANCE OF DRY-LAND FARMERS. 

It is practically useless to attempt to lay down any hard and fast 
rules for the guidance of the dry-land farmer. All the help he can 
hope to obtain from outside his own experience is a better under- 
standing of some of the general principles involved in the production 
of crops under semiarid conditions. For the application of these 
principles he must rely almost entirely upon his own judgment, 
experience, and powers of observation. Anything which tends to 
lessen his self-reliance and leads him to hope that someone else can 
lay down rules for him to foUow is a step in the wrong direction. 
The work yet to be done in the agricultural conquest of the semi- 
arid West is pioneer work of the most strenuous kind. It is no task 
for weaklings, either physical, intellectual, or moral* An authority ^ 
on this subject has very truly said : 

Prom tlie ninety-eightli meridian west to the Rocky Mountains there is a 
stretch of country whose history is filled with more tragedy and whose future 
is pregnant with greater promise than perhaps any other equal expanse of 
territory within the confines of the Western Hemisphere. 

KIND OF ASSISTANCE NEEDED. 

It should be our purpose to assist in the fulfillment of the promise 
mentioned and to guard against a repetition of the tragedy. Any 
assumption of knowledge which we do not possess, any withholding 
of disagreeable facts concerning the difficulties to be encountered and 
overcome, or any magnifying of the rewards to be gained will tend 
to defeat this purpose. This undertaking calls for men possessing 
the same sterling qualities of self-reliance, initiative, and ability to 
meet and overcome new and unforeseen difficulties which have always 
been characteristics of the successful pioneer. Any form of paternalism 
which fails to take into consideration these traits of character in the 


^ Simons, ,A. M. The American Farmer, p, 54. 
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farmers of this region will be resented by those who possess these char- 
acteristics and will prove ineffectual to help those who do not. These 
farmers need all the assistance that the United States Department of 
Agriculture and the State agricultural colleges and experiment sta- 
tions can give them in their agricultural conquest of the semiarid 
lands, but this assistance should be in establishing principles rather 
than in teaching practices. There is much yet to be learned con- 
cerning some of the most fundamental principles of dry-land agri- 
culture which can be learned only by systematic, long-continued 
investigations at many stations located in different parts of the area 
upon different types of soil and under different climatic conditions. 

THEORIES OP TILLAGE. 

Much has been written upon the question of the proper tillage for 
the preparation of the soil for a seed bed, for instance, but what 
do we really know about it? It is fairly well agreed that three 
things are necessary: (1) A fine, moist, mellow, but somewhat com- 
pact seed bed of a depth sufficient to afford the best conditions for 
the germination and early gi'owth of the seed; (2) a receptive condi- 
tion of the soil, so that the rains falling upon the surface may be 
absorbed as rapidly and as completely as possible; and (3) a reten- 
tive condition of the soil, so that the water which is absorbed may be 
held within the soil for the use of the crops instead of being evapo- 
rated from the surface. Thus far we are on comparatively safe 
ground, but when we attempt to go one step further and ascertain 
from a consultation of the literature of the subject how these desir- 
able conditions of the soil are to be produced and retained we en- 
counter a maze of conflicting theories and generalizations, all based 
upon far too limited observation, experience, and experimentation. 
Some writers insist that relatively shallow plowing — ^never to exceed 
7 inches — packing with a subsurface packer, alternate cropping and 
summer tillage, and the maintenance of a dust mulch at all times 
when the land is not covered with a growing crop is the one and 
only way, while others ai^e equally cei^tain that deep plowing — 10 
inches or more — will solve all the difficulties and allow the growing 
of a crop every year. Between these two extremes is to be found 
every grade of modification, and the only feature that nearly all of 
these writers have in common is the insistence that their particular 

g?-stem ” is the only one that will meet all requirements. 

It is gratifying to find occasionally a sane and conservative article 
upon this subject, such as an address delivered by Hon. W. E. Moth- 
erwell, Minister of Agriculture for Saskatchewan, Canada, at the 
Fifth Dry-Farming Congress, held at Spokane, Wash., October 3 to 
6, 1910, Mr. Motherwell said: 

Some authorities have undertaken to lay down a hard and fast rule with 
regard to the best method of tillage to pursue under semiarid conditions, but so 
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far as Saskatchewan is concerned such rigidity applied to our varying soil, alti- 
tude, exposure, precipitation, and climatic conditions would only lead to loss 
and disappointment. Variations in method must and can be pursued without 
departing from principles, and herein lies the importance of every farmer 
understanding something of the science of soil physics in order to have the 
ability to prescribe such crops and tillage methods as will meet the require- 
ments of his particular farm, just as a physician prescribes to suit the indi- 
viduality of his patient. 

If these statements are true, as they unquestionably are, for Sas- 
katchewan with its comparatively narrow range of soil and climatic 
conditions, how much more important is it to observe the same conser- 
vatism in treating of the Great Plains area of the United States, 
where this range is far greater. 

SUMMER-FALLOWING TOO EXTRAVAGANT A SYSTEM. 

Nowhere else east of the Pocky Mountains has the practice of 
summer- fallowing been so generally practiced as in Saskatchewan. 
Mr. Motherwell calls it “ the very foundation stone of successful agri- 
culture in Saskatchewan.” This is due largely to the short seasons 
and the impracticability of raising corn or other intertilled crops as 
extensively as the small grains. In discussing the subject, Mr. Moth- 
erwell says : 

But with the passing of time, cheap land, root fiber, and humus, many ad- 
vanced and thinking farmers are now searching for a more economic, permanent, 
and less extravagant system of farming. ♦ * ♦ Furthermore, this system, 
while restoring nothing to the soil, rapidly dissipates its humus and thus, as 
the years go by, reduces its capacity to absorb and retain moisture. 

DEEP PLOWING NOT GENERALLY ADVISABLE. 

In discussing the subject of deep plowing Mr. Motherwell says: 

Too much indiscriminate advice to plow deeply under all circumstances in 
Saskatchewan would be unwise and misleading, and must meet with disappoint- 
ing results, but that all clay soils should be stirred deeply at least once after 
being broken up is becoming more and more apparent. Deep plowing, to in- 
crease the soil’s capacity to store moisture, at intervals of say 10 or 12 years, 
to be followed by shallow plowing or surface tillage in intervening years, to 
hasten maturity, is now thought to be the ideal method in many localities. 
The danger of too frequent deep plowing is obvious. 

It is not the desire of the writer to attempt to show that Mr. 
Motherwell is opposed to either summer tillage or deep plowing, for 
he is a strong advocate of both under certain conditiom which com- 
monly occur in Saskatchewan, as is fully set forth in the article from 
which these quotations are made. The purpose of these quotations 
is solely to show the eminently sane and scientific attitude of mind of 
this authority, which is in strong contrast to that of most writers and 
speakers who discuss this subject. It is very unfortunate that it is 
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often only the extravagant and sensational utterances which reach 
wide publicity in the press, while sane and conservative papers attract 
little or no attention. 

NO INVARIABUS RULE FOR PREPARING THE SEED BED. 

Coming back to a consideration of the means to be adopted to 
secure the three essentials of a good seed bed? — i. e., (1) a favor- 
able medium for germination and early growth of the root system, 
(2) receptivity to rain water, and (3) retentivity of soil water — it is a 
well-established fact that upon some soils under some climatic condi- 
tions and for some crops all of these conditions can be met by a 
thorough disking, with plowing only in alternate years. This method 
is particularly applicable to fitting com stubble for a crop of small 
grain, either fall or spring sown. In many instances shallow spring 
plowing gives better results than early deep fall plowing where one 
small-grain crop follows another. Subsoiling has failed to give any 
increased yield in many instances where it has been tried as a prepa- 
ration for corn, wheat, oats, or barley. Sometimes it has proved 
injurious, and in only a few instances has it increased the yield suffi- 
ciently to warrant the additional expense. Summer-fallowing has 
very generally increased the yields of spring-sown wheat, oats, and 
barley, but this increase has seldom been sufficient to warrant the 
practice. On the other hand, it has very frequently reduced the yield 
of corn. The most thorough summer tillage has failed utterly to 
produce any crop in several instances when the drought was very 
severe and extended over two consecutive seasons, notably at Belle- 
fourche, S. Dak., and at Garden, Kans., during the season of 1911. 
The above statements are based upon carefully conducted experiments 
at many stations throughout the Great Plains, as described in Bulle- 
tin No. 187 of the Bureau of Plant Industry, which contains tentative 
conclusions which have since been confirmed by two years’ additional 
results. 

DEEP FLOWING MAY NOT INCREASE THE WATER-HOLDING CAPACITY. 

Perhaps one of the most common fallacies is that deep plowing 
invariably and necessarily increases the water-holding capacity of the 
soil. Our investigations show that in many instances the receptivity 
of the soil is governed entirely by the physical condition of the upper 
4 or 5 inches, the undisturbed subsoil being of such a nature over very 
considerable portions of the Great Plains that it is able to transport 
downward by capillarity all the moisture absorbed by the surface 
layer of soil as rapidly as it is accumulated in that layer. Under 
such circumstances there would manifestly be no increase in either 
the receptivity or water-holding capacity of the soil if the plowing 
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■were deeper than 4 or 5 inches. Whether this rule will apply to any 
given soil can be determined only by careful observation, which 
should extend over a sufficient period of time to include a considerable 
range of climatic conditions and particularly the varying degrees of 
intensity and duration of rainfall. 

ROOTS EXTEND DEEP INTO SUBSOID. 

Our knowledge of the root development of ordinary crop plants 
under dry-farming conditions is inadequate, but from all that is 
known on the subject we have good reason to believe that in order 
to produce even an ordinary yield of any cereal crop the root system 
must penetrate several feet into the undisturbed subsoil. Consider- 
able attention was attracted at the Sixth Dry-Farming Congress, at 
Colorado Springs, Colo., by photographs of the root system of a stool 
of wheat grown near Burns, Wyo., which showed a penetration of the 
roots to a depth of 6 feet. There is no reason for supposing that 
there is anything unusual about this particular stool except that it 
was washed out so as to show its development. Assuming that the 
land was plowed to a depth of 6 inches, then eleven-twelfths of the 
root system was developed in the undisturbed subsoil. It is alto- 
gether probable that this represents a normal development of dry- 
land grains. If such is the case it will be seen that a difference of 4 
or 5 inches in the depth of plowing would represent so small a frac- 
tion of the depth of the root system as to be practically negligible. 

CROPS DEPEND MAINLY UPON SUBSOIL. 

It is an open question, even, whether after the seed has germinated 
and the roots have developed for a few inches the undisturbed sub- 
soil may not furnish a more congenial medium for root development 
and food supply than does the tilled surface layer. Whether this is 
the case or not it is manifestly impracticable to till the soil to a 
depth sufficient to represent any considerable portion of the depth 
reached by the root system. We must therefore depend mainly 
upon the undisturbed subsoil to produce our crops. There is still 
much to be learned concerning the whole problem of root develop- 
ment under dry-land conditions, but it seems probable that a recog- 
nition of some fairly well-established facts concerning the great 
depth to which roots develop will profoundly modify some of the 
present theories and practices of tillage. 

THE SCIENTIST ESTABLISHES PRINCIPLES, TBD& FARMER APPLIES THEM. 

Dry farming offers an unlimited field for careful, honest, scientific 
investigation, and such investigations will ultimately establish some 
important principles of physics and plant physiology which are now 
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only dimly recognized or entirely unknown. If the press of the 
country would make an earnest effort to teach the general public, 
and particularly the farmers, that the primary function of the 
United States Department of Agriculture and the State agricultural 
colleges and experiment stations is to establish principles rather than 
to teach practices and that the farmers must rely largely upon their 
own judgment and experience to apply these principles, it could 
accomplish much good for all branches of agriculture. 

CONCLtrSIONS. 

In conclusion, the following misconceptions concerning dry farm- 
ing may be mentioned as among the most serious: (1) That any defi- 
nite “ system ” of dry farming has been or is likely to be established 
that will be of general applicability to all or any considerable pkrt 
of the Great Plains area; (2) that any hard and fast rules can be 
adopted to govern the methods of tillage or of time and depth of 
plowing; (3) that deep tillage invariably and necessarily increases 
the water-holding capacity of the soil or facilitates root develop- 
ment; (4) that alternate cropping and summer tillage can be relied 
upon as a safe basis for a permanent agriculture or that it will invari- 
ably overcome the effects of severe and long-continued droughts; 
and (5) that the farmer can be taught by given rules how to operate 
a dry-land farm. 



TREE PLANTING BY FARMERS. 


By C. R. T*ellotsgn, 

Forest Assistwnt, Forest Service. 

THE PRACTICE AND PURPOSE OP TREE PLANTING. 

Farmers are responsible for nearly 90 per cent of the approximately 
I5OOO5OOO acres of forest plantations in the United States to-day. Of 
these million acres, 860,000 are found in what is known as the central 
treeless region, which includes the States of Illinois, Iowa, North 
Dakota, South Dakota, Nebraska, Kansas, the prairie district of 
Minnesota, and those portions of Oklahoma and Texas lying west 
of the hardwood belt; while 100,000 acres are found east of it, and 
40,000 acres west. In the older settled portion of the treeless region 
of Illinois, Iowa, Nebraska, Kansas, and eastern Minnesota the area 
of planted timber is on the decrease. Plantations of such rapid- 
growing species as white willow, soft maple, and common cottonwood, 
established 30 or 40 years ago chiefly for protection from winds, are 
now being cut, because they are mature and for the most part are 
situated on land which is more valuable for agriculture than for the 
production of timber of low value. Because, in fact, most of the land 
in the States last mentioned has a high value for agriculture, future 
planting in this region is likely to be confined to the establishment 
of narrow belts of some coniferous tree for the protection of farm 
buildings or to the production of timber from some such rapid- 
growing species as hardy catalpa. 

In the other portions of this treeless region planting is on the in- 
crease, chiefly for the purpose of protection, but partly, also, for the 
production of fence posts.- 

East of the treeless region forest planting is also on the increase. 
Here this is due to a number of reasons, among them the decrease in 
the supply of native timber, the fact that considerable areas are 
more suitable for timber than for agricultural crops, and the expec- 
tation of quick and large returns from such trees as hardy catalpa 
and black locust. For these same reasons planting in this region may 
be expected to increase in the future. In a number of States plant- 
ing is also being stimulated by competent State forest officers and, 
in addition, in Ohio, Massachusetts, Connecticut, New York, Mary- 
20139°— YBK 1911 17 ^7 
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land, and Vermont, through distribution by the State of forest-tree 
seedlings. 

West of the treeless region planting for future protection in irri- 
gated districts and for timber production in those parts of California 
adapted to the growing of eucalyptus will undoubtedly increase. 

The, aim of every farmer is to plant his ground to the crop which will 
bring him the best returns. Under ordinary conditions, on good ag- 
ricultural soil, farm crops are, of course, the most profitable to plant. 
On many farms, however, there are one or more pieces of land which 
will return a greater profit under trees than under any other crop. 
This may be some area which, because of its being cut off by a rail- 
road or stream, is not easily accessible; or some small corner which 
the owner does not think worth the trouble of working; or it may be 
a poor, sandy, or worn-out area which gives only small returns when 
planted to agricultural crops. Such areas should be planted to trees 
which are adapted to the site. If the soil is a good, well-drained 
loam some one of the more valuable, rapid-growing species which re- 
quires the best soil may be planted. If, on the other hand, the soil 
is poor, it may be necessary to plant a less rapid-growing species, but 
one which is best adapted to the site. In starting a forest plantation 
it is unnecessary to choose for the planting site the best soil or the 
most accessible part of the farm. Trees, in fact, enable the farmer 
to utilize to advantage those portions of his farm which under agri- 
cultural crops do not yield a reasonable return on the investment. 

The initial cost of establishing a forest plantation is not great, 
and, except to keep out fires, the trees do not need attention after 
the first two or three years. In themselves the trees are a source 
of protection to the farm buildings near which they are planted; 
they increase the value of the farm and their products are a source 
of considerable revenue to the owner. In a region subject to ex- 
tremely cold winds during the winter a windbreak planted around 
the farm buildings and the feed yards will not only save the 
farmer many dollars in feed for his stock and in fuel for heating 
through the protection it affords, but will furnish fuel, posts, and 
farm timbers as well. 

It seems certain that in future many farmers will be forced to 
raise their own timber for general farm use or else pay an almost 
prohibitive price for it. In some sections of the country the price 
of posts has doubled in the last 10 or 15 years and may be expected 
to double again in the next 10 or 15 years. This article discusses 
briefly, for the region east of Nebraska and north of Tennessee and 
North Carolina, the best trees to plant, the methods to be followed in 
planting them, and the products they yield. For convenience the 
larger region is subdivided into three smaller ones— the treeless 
region, which includes the States of Iowa and Illinois; the hard- 
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wood region, embracing Ohio, Indiana, Kentucky, and southern 
Michigan; and the northeast region, embracing Pennsylvania, New 
York, and the Northeastern States. 

TREELESS REGION. 

In the treeless region the soil favors the growth of a large number 
of species, among which are cottonwood, white willow, soft maple, 
green ash, hardy catalpa, black walnut, European larch, white and 
Scotch pines, and white and Norway spruces. 

Of the hardwood groups, cottonwood grows most rapidly and 
does best on sandy bottom lands, where it reaches a height of from 
75 to 80 feet and a diameter of from 14 to 15 inches in from 30 to 
40 years. For its best development it should be spaced not more 
closely than 15 by 15 feet when planted in groves, or from 2 to 4 
feet apart in a single row. In groves it should be filled in with 
silver maple to make a 7J by 7J foot spacing. It produces good 
lumber for inside dimension stuff. 

Silver maple also grows rapidly. In groves, where it should be 
spaced about 6 by 8 feet, it reaches a diameter of from 8 to 9 inches 
and a height of from 65 to 70 feet in 40 years. Planted less thickly 
it will reach a diameter of from 12 to 13 inches in the same time. 
It thrives best on a good fresh loam, but has little value except for 
cordwood. 

White willow makes a fairly efficient windbreak in a short time. 
It grows best on rather low, moist situations, but does well on less 
moist ones if the soil is good. In from 15 to 20 years it makes 
fairly good fence posts if the wood is well seasoned, and is also 
of value for fuel. White willow should be spaced about 6 by 6 feet. 

Green ash has only a moderately fast growth. On good, well- 
drained soils it reaches a height of 45 feet and a diameter of 6 
inches in 30 years. (PL XII.) It will grow on rather poor soil, but 
must have good drainage. On good black agricultural soil it is 
not commercially profitable, because agricultural crops would pay 
better on the land it would occupy. Its wood is valuable for handle 
material and for general use as a farm timber where strength is 
required. To insure straightness it should be planted as closely as 
4 by 4 feet, or even more closely by sowing its seed broadcast. 

Hardy catalpa grows rapidly on a fresh, well-drained, moderately 
heavy soil, or on sandy river bottom lands where the water table is 
close to the surface. On such soils it will reach a diameter of from 
6 to 7 inches and a height of from 40 to 50 feet in 20 years. It is 
chiefly valuable as a fence-post timber, although it is somewhat util- 
ized in the manufacture of tool handles. It should be spaced about 
6 by 8 feet. Since it is liable to freeze back, it should not be planted 
farther north than central Iowa. 
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Black walnut grows slightly faster than green ash and produces 
straighter timber. At 30 years, on good, fairly heavy, well-drained 
soil, it reaches a diameter of from 6 to 7 inches and a height of from 
45 to 50 feet, yet it is not of much value until it reaches an age of 
from 60 to 75 years, when it may be cut for lumber. It should be 
spaced about 4 by 8 or 6 by 6 feet. On good black soils it is not 
profitable, and on pure sands it will do nothing. 

Of the conifers, European larch is fairly rapid growing and valu- 
able for post and pole material. On good, well-drained loam, the 
soil it requires, it reaches a diameter of from 8 to 10 inches and a 
height of 50 feet in 30 years. In groves it should be spaced 10 by 10 
or 12 by 12 feet, and filled in to 5 by 5 or 6 by 6 feet with a slightly 
slower growing, shade-enduring species such as white pine. Good 
straight material of a larger size is produced when planted 4 feet 
apart in single rows. 

White pine does well in Iowa and should do well in northern 
Illinois. It reaches a diameter of from 8 to 10 inches and a height 
of from 55 to 65 feet in 40 years. It grows well on either a good, 
well-drained loam or on poor sand, and produces lumber of high 
quality. If planted in a pure stand it should be spaced 6 by 6 feet, 
but may be spaced 10 by 10 feet and filled in to a 5 by 5 foot spacing 
with Scotch pine. 

Scotch pine is chiefly valuable for planting on poor sand where 
better trees will not thrive; in fact, it does better on sandy than on 
heavy soils. It is easily established and grows rapidly for the first 
15 or 20 years, after which it falls off in its rate of growth and be- 
comes crooked in the top. It reaches a diameter of from 6 to 9 
inches and a height of from 40 to 55 feet in from 35 to 40 yeai's. 
It is a good tree to plant in mixture with white pine. 

White spruce is an excellent tree for windbreaks because, though 
it grows slowly, it is long lived and hardy, and may be utilized 
for lumber when mature. It will stand considerable moisture, but 
does best on well-drained loam. For windbreaks it should not be 
spaced more closely than 10 by 10 feet. 

Norway spruce is also a good tree for windbreak purposes. It 
grows more rapidly than the white spruce, but is not so good for 
windbreaks because it is shorter lived and becomes rather ragged with 
old age. For windbreaks it should not be spaced more closely than 
10 by 10 feet. It grows best on a fresh, well-drained loam or sandy 
loam, and very slowly on pure sand. It does not thrive in northwest 
Iowa. When mature it produces lumber of good quality, 

HARDWOOD REGION. 

In the hardwood region black walnut, white ash, and hardy catalpa 
grow well. In general, the conditions which are essential for the 
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best growth of these species, and their rates of growth, are similar 
to those described for them in the treeless region. Black walnut 
grows well on the well-drained, strong clay loams or on rich dark 
sandy loams, but will do nothing on pure sand. Both white and 
green ash grow well on clay loams, and give promise for planting 
on worh-out clay-loam soils. While they will grow on light sandy 
soils they do not thrive there. Hardy catalpa does best on the well- 
drained black soils in these States, and fairly well on even the poorer 
yellow clay loam and gravelly loam soils, but can not be grown suc- 
cessfully on poor upland sandy soils. It is hardy as far north as 
southern Michigan, but is winter-killed in the central part of the 
southern peninsula. 

The foregoing species represent only those which have been grown 
successfully in plantations in this region. There are a number of 
others which hr . e not yet been given a thorough trial, but which 
promise well. Among these are the western yellow pine for gravelly 
clay soils, red oak for poor clay soils, yellow or tulip poplar for moist 
ravines or near stream courses, Scotch pine for the poorest sandy 
soils, and white pine for sandy gravelly loam or clay loam soils. 

NOETHEAST KEGIOlir. 

In the northeast region it is certain that white pine, red pine, 
Scotch pine, Norway spruce, European larch, and red oak can be 
grown in plantations. 

White pine grows well on sandy or gravelly loams, and is espe- 
cially adapted to worn-out agricultural or pasture lands. It is, how- 
ever, subject to attack by the white pine weevil, which bores into and 
kills the leading terminal shoot. A new leader is usually formed 
from one of the side branches, but the resulting main stem is crooked 
and the value of the plantation seriously impaired. In localities 
where this insect is known to be a serious pest it is scarcely advisable 
to plant white pine when the owner’s object is to produce merchant- 
able timber. 

Another menace to young white pine stock is the white pine blight 
or blister rust. This disease originated abroad, and is found mostly 
in young stock imported from Europe. It is best, therefore, for the 
planter to purchase trees grown in this country or else raise his own 
stock. 

Bed pine is especially suited to poor sandy or gravelly soils, and 
has the additional advantages of being hardy and not subject to 
serious injury by either insects or fungi. It reaches a height of 40 
feet and a diameter of from 8 to 10 inches in from 35 to 40 years. 
(PL XIII.) It should be spaced 6 by 8 or 8 by 8 feet. Scotch pine, 
also, is particularly adapted to poorest sandy soil§, grows rapidly at 
first, but, as in the other regions, falls off in growth and becomes 
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crooked in the top as it grows older. On poor sandy soil it reaches a 
diameter of 7 inches and a height of 45 feet in 35 years. It is espe- 
cially adapted for mixture with white pine. For the better, fresh 
soils of the upland region Norway spruce is a good tree. It will, 
however, grow on the poor, very sandy loam soils and reach a diame- 
ter of from 8 to 9 inches and a height of 56 feet in 35 years. (PL 
XIV.) It should be spaced 5 by 5 or 6 by 6 feet. 

European larch does not promise much either in sandy or loamy 
soil. It may be better adapted to the high mountains, but this has 
not been proved. In this region the larch is subject to attack by a 
sawfly which defoliates and sometimes kills it. 

Eed oak has much to commend it. It can be planted cheaply, 
grows fairly rapidly either on poor heavy or poor sandy soils, 
reaches a diameter of 8 to 9 inches and a height of 45 feet in 35 years, 
and produces material of a high quality. When planted pure a 
spacing of 6 by 6 feet is close enough. Because of its ability to grow 
under partial shade, it is a valuable tree for underplanting old 
stands which have light crown cover. 

In the foregoing discussion only those species have been men- 
tioned which have been grown successfully in plantations in this 
region. Other trees which should do well are: Hardy catalpa on 
well-drained soils in the southern New England States; yellow 
poplar in moist situations in Pennsylvania, southern New York, and 
southern New England; black walnut and white ash on good soils 
in Pennsylvania, New York, and southern New England; and west- 
ern yellow pine on the poor sandy or gravelly loam. It may seem 
surprising that black locust has not been mentioned in a discussion 
of the trees suitable for planting in these three regions. This tree 
is eminently suited for planting on poor sandy or clay soils, is hardy 
throughout the greater part of this territory, grows very rapidly, 
and produces posts and lumber of high value. It is, however, so 
subject to destruction by the locust borer before it reaches merchant- 
able size that until some practical method of controlling this insect 
is devised its planting can not be recommended. It is also inad- 
visable to plant chestnut until a successful method is devised for con- 
trolling the chestnut bark disease, which is seriously threatening old 
stands throughout the northeast region. 

SUCCESSFUL METHODS OF TEBE FLANTIKG. 

Thorough preparation of the soil by plowing and harrowing will 
many times pay for itself. Besides putting the s(^ in good tilth, 
it shortens planting operations, conserves soil moisture, helps to 
insure the establishment of the trees, and induces a rapid initial 
growth. In some situations, of course, such preparation is unneces- 
sary, as on sand which does not support a heavy sod of grass; in 
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others it is impossible except at prohibitive expense, as on steep 
slopes or in soil filled with rocks or large roots. Where the soil 
can not be prepared before planting, a small area surrounding the 
spot in which the seedling is to be planted should be cleared of the 
competing growth of grass. 

The chief methods which may be successfully followed in plant- 
ing operations are direct sowing of seed, planting in a furrow, dig- 
ging a hole for each individual tree, and what is known as the slit 
method. Direct sowing on prepared ground is adapted to good 
loam soils in the treeless region with soft maple, green ash, black 
walnut, and butternut ; in the central hardwood region, with red oak 
and black walnut; and in the northeast region with red, white, 
Scotch, and pitch pines, red oak, and black walnut. In direct 
sowing, the method generally followed is to plant a number of 
seed in regularly spaced spots throughout the planting area, and 
to cover them by hand. By planting several seed in each spot 
the growth there of one or more trees is practically insured. In 
the treeless region very good success at a very low cost has been 
obtained with green ash by sowing the seed broadcast on pre- 
pared ground and covering them by harrowing. Furrow plant- 
ing is cheap and successful on good soil in the treeless and hard- 
wood regions with willow, cottonwood, white pine, soft maple, and 
green and white ash. Digging a hole for each tree is good for all 
three regions and for all species. It is expensive, but in some situa- 
tions, and everywhere when large trees are planted, it is the only 
method which can be used. The slit method, also, may be used in 
all regions, and for all species, though it is particularly adapted to 
soils of a loose texture, or to ground that has been prepared. It is 
rapid and comparatively inexpensive. It consists in opening a 
wedge-shaped hole in the ground by inserting a spade and moving 
it back and forth. The roots of the seedling are then inserted back 
of the spade in the hole thus formed, the spade is removed, and the 
earth is pressed firmly around the stock with the foot. 

PLANTING-STOCK. 

In choosing stock for planting, due consideration must be given to 
the planting site and to the care which will be given the trees after 
planting. One-year-old stock is old enough for such hardwood trees 
as ash, maple, and catalpa, ISTot only is it more likely to succeed 
than older stock, but it costs less and is cheaper to plant. For black 
walnut and oak the seed should be placed in the ground where the 
trees are to grow permanently. 

If coniferous trees such as pine or spruce are to be planted, two- 
year-old seedlings or transplants or three-year-old transplants are 
about right. As with the hardwood stock, these younger, smaller 
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trees cost less, are cheaper to plant, and in all but exceptional condi- 
tions are more likely to succeed than the older stock. Transplanted 
stock of coniferous trees two or three years old has a more fibrous and 
better developed root system than seedling stock and is more likely 
to succeed. On heavy soils, for instance, where cultivation can not 
be given after the plantation is started, as on a cut-over area filled 
with roots of the old trees or on a very steep slope, the young trees 
will be subjected to the competition of a heavy growth of grass, and 
transplant stock invariably diould be used. 

CXTI.TIVATION. 

Cultivation for two or three years after the plantation is started is 
desirable and almost necessary on the heavy soils of the ti*eeless and 
hardwood regions. It keeps down the heavy growth of grass which 
almost invariably takes possession of these soils if they are left undis- 
turbed, conserves the moisture, induces rapid initial growth, and 
hastens the formation of a crown cover. 

On sand or.in the northeast region on poor worn-out pastures or 
agricultural lands which do not support a heavy growth of grass, 
cultivation, while desirable, is not so necessary. On the better soils 
of this region, however, plantations of such trees as black walnut, 
white ash, and hardy catalpa must be cultivated if good growth is 
expected. 

The most noticeable difference between cultivated and uncultivated 
plantations is that in the former the trees become well established 
during the first or second season and show good, vigorous height 
growth during these seasons, while in the latter the trees do not 
become well established until the end of four or five years and during 
that time make poor height growth. 

The planter may wonder how much cultivation is necessary. Dur- 
ing the first couple of years three or four cultivations should be given 
during each growing season, but during the third year two cultiva- 
tions will suffice under ordinary conditions for all hardwood trees 
and for most conifers. The common two-horse cultivator is best 
until the trees become so large that they may break when bent over 
by it After that it will be advisable to use a one-horse cultivator, 
working between the rows. 

One thing to be remembered in cultivation is that it should not be 
continued too late in the season. Forest trees, like fruit trees, are 
subject to damage by early fall frosts, and if .their wood is particu- 
larly succulent at the time when these occur the trees may be seriously 
injured. Late cultivation is conducive to this condition of the wood, 
and this oj^ration ^ould be discontinued between the 1st and the 15th 
of July. Grass or other vegetation which comes in after this time 
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Plate XII. 



Green Ash Plantation, About 40 Years Old, Illinois. 
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Plate XIII. 
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Plate XIV. 



Spruce Plantation, 33 Years Old, Rhode Isund. 

[The soil is poor and sandy, but good oare has produced excellent results.] 
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will serve a good purpose in drying out the soil and inducing early 
maturity of the trees and the hardening of their wood, thus enabling 
them to withstand the heavy frosts of fall and winter. Even such a 
hardy tree as the black walnut has been known to be killed back to 
the ground by severe early frosts and winters when cultivation was 
practiced until late in the growing season. 

ADVISABIBITT OF PRUNING. 

With the majority of trees commonly found in forest plantations 
pruning is unnecessary and in some cases harmful. The greater 
number of species will, if left alone, prune themselves, and the prod- 
ucts derived from the others are not of enough value to warrant the 
expense of pruning. Pruning is harmful in that it reduces the leaf 
surface or food-manufacturing part of the tree, which must result 
in a lesser rate of growth; and, further, excessive pruning of such 
trees as hardy catalpa, and green and white ash, is likely to result 
in top-heaviness, which may lead to their being broken off by the 
wind. A further danger in pruning lies in the fact that the operator 
may be unskilled in the work and in reality not know how it should 
be done. He is very likely to leave ragged wounds or stubs of 
branches, neither of which will heal over for a number of years, and 
in some cases not at all. These places form a ready opening through 
which fungi or rot may enter the tree and in time kill or injure 
it. Some trees whose products are of especially high value, or 
others whose branches are especially persistent, should be pruned of 
dead branches. The species which need pruning are white pine, 
hardy catalpa, and black walnut; those which do not need pruning 
are soft maple, green ash, Scotch pine, cottonwood, white ash, oaks, 
European larch, Norway pine, and Norway spruce. Black walnut 
needs pruning only occasionally when some dead limb threatens to 
cause the formation of a loose knot, though as a rule walnut prunes 
itself well. It is sometimes necessary to prune off living limbs of 
catalpa and of green and white ash in order to induce the develop- 
ment of a single straight leader. In the ashes the leading shoot is 
just as often developed from one of the lateral buds as from the ter- 
minal one, and it is sometimes desirable to prune off these lateral 
branches in order to induce vigorous growth of the terminal shoot 
and so prevent the formation of a crooked main stem. Catalpa 
forms no terminal bud, but ordinarily produces three branches from 
near the tip of the last year’s growth. When all three of these grow 
about equally one or two of them should be pruned off so that the 
third will develop into a leader. In all cases the limbs should be cUt 
off cleanly and close to the trunk, so that the wound may quickly heal 
over. 
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THE ADVISABILITY OF THIKNINGS. 

Every forest plantation reaches at some time, varying with the 
species, spacing, and soil, a condition when a number of the standing 
trees should be cut out. Owners of forest plantations are most likely 
to err in failing to make thinnings. Thinnings should be practiced 
when the presence of dead or dying trees in the stand, a very dense 
crown cover, or an apparent stagnation in the growth of the living 
trees indicates that they are needed. The chief object of a thinning 
is to give more space and light to the trees left standing, so that they 
may be stimulated to more active growth. This is accomplished by 
cutting out the dead, crooked, diseased, or otherwise undesirable trees, 
which, through overtopping or crowding the better, straighter trees 
of the stand, are retarding their rate of growth, or even killing some 
of them. It may be necessary to repeat this operation several times 
during the lifetime of the stand, depending principally upon the 
species. For most trees grown in plantations two to three thinnings 
will be sufficient. The time to thin is a matter which must be left to 
the judgment of the owner. 

In thinning a considerable amount of material will be cut out which 
can be utilized for various farm purposes, such as fuel, posts, poles, 
or braces. Not only this, but the trees which are present in the stand 
at maturity will be larger, straighter, and of better quality in every 
way than those in similar even-aged plantations in which thinnings 
have never been made, 

FRODHCTS AND RETURNS FROM PLANTATIONS. 

The table on page 267 indicates the products which may be expected 
from forest plantations and the time which will be required to pro- 
duce them. In addition to these products of the mature stand, it 
must be remembered that thinnings will yield other material, such 
as cordwood and posts, taken out of the plantation before it reaches 
maturity. No figures as to the monetary returns which may be 
expected from a plantation can be given; they will vary, of course, 
with the species, the kind of soil, the care given the plantation, and 
the value of the products at the time the trees are cut. There is no 
doubt, however, that some lands, even if planted to the slower 
growing species, will show returns equal to if not greater than those 
that can be secured from the growing of agricultural crops. More- 
over, the values from timber crops will increase much more rapidly 
than those from agricultural crops, and the returns from planta- 
tions in the future may be expected to be greater than those from 
plantations in the past, 

A word of warning to all prospective tree planters will not be 
amiss. It is just as unfortunate as it is true that when some tree is 
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particularly valuable for planting because of its hardiness, rapidity 
of growth, or durability, its qualities are grossly exaggerated by un- 
scrupulous agents merely for the purpose of selling their stock. 
Credence should not be given to the exaggerated claims of these men. 
Some have said, for instance, that fence posts may be grown in three 
years, and that enormous financial profits may be secured through 
the planting of the particular tree which they are attempting to sell. 
The State forest officers, in those States which have such officers, and 
those of the Forest Service of the United States Department of 
Agriculture are always glad to furnish information to any prospec- 
tive planter about the rates of growth and other qualities or charac- 
teristics of any of the forest trees. If planters will take advantage 
of these opportunities for consulta;tion, they will, in many cases, be 
saved time, money, and disappointment. 
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By W. ff. SPniMAH, 

Agriculturist in Charge of the Office of Farm Management, 

Bureau of Plant Industry. 

LACK OF DEFINITE CROPPING SYSTEMS. 

CHARGING CONDITIORS IN BOTH THE EAST AND THE WEST. 

The number of farms in this country on which an attempt is made 
to follow a definite cropping system is extremely small. Even those 
farmers who do have in mind such a system as an ideal which they 
try to follow are frequently not able to do so. The reasons for this 
condition of affairs are numerous. In the first place, from the stand- 
point of the material development of the country we are yet a com- 
paratively young nation. We are just reaching the end of the period 
of settlement in the newer parts of the country; the abundance of 
free land in the West has hitherto held back the development of 
permanent systems of agriculture in the East by taking away from 
the Eastern States the young men who would otheiwrise become 
farmers there. In addition to this, the tremendous growth of our 
cities, both east and west, and the development of efficient and cheap 
means of transportation are continually bringing about local changes 
in the prices of farm products, as well as in the facilities for market- 
ing these products. In many localities systems of farming that 
developed two generations ago and that were well adapted to con- 
ditions which then obtained still exist under conditions that are not 
suited to them. 

CONDITIONS IN NEW EN6IA.ND. 

The older types of dairy farming in New England illustrate this 
fact. When hay was worth $6 a ton and bran $8 to $10 a ton, butter 
making on the farm, or, better, the marketing of milk at the cream- 
ery or cheese factory, was a very satisfactory type of farming. But 
the farmer can now sell his hay at $15 to $18 a ton and bran costs 
about $32 a ton. The increase in the price which the farmer receives 
for dairy products has not kept pace with the increase in the value 
of feeding stuffs. Thus, many New England farmers would find it 
more profitable to grow hay for the market than to keep dairy cows. 
A strong force, therefore, tends to change one of the commone^ types 
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of fanning in New England for types which fanners generally have 
not regarded as feasible, and this change is gradually taking place. 

CONDITIONS IN THE WESTEEN STATES. 

On the other hand, the low price of hay in the Western and cen- 
tral Western States and the relatively lower price of grain and mill 
products, coupled with the fact that dairy products have increased 
in price to a certain extent in recent years, calls for an increase in 
dairying in that region and a decrease in the production of market 
Lay. Similar situations exist in other sections. For instance, a few 
years ago alfalfa hay sold at the farm for $3.60 to $4 a ton in many 
western localities. The development of the alfalfa-meal business has 
increased the demand for alfalfa to such an extent that it now sells 
readily at prices two or three times as high as formerly. The reason 
for this is that freight rates to the East are much less on alfalfa 
meal than on alfalfa hay. Hence, the meal can be sent to distant 
markets where it does not pay to ship the hay. When the price of 
hay was low, sugar beets were a more profitable crop than hay and 
the sugar-beet business developed on a large scale in some of the 
Western States. Now the situation is reversed. Alfalfa is more 
profitable than beets in many localities and requires much less labor. 
The labor is also better distributed through the season. As a result 
sugar-beet production is giving way in these localities to alfalfa 
growing. 

RELATION OF CROPPING SYSTEMS TO THE SEASONAL DISTRIBUTION OF FARM 

WORK. 

Similar changes in conditions over nearly all the country are 
causing changes in farm methods and in the types of farming fol- 
lowed. Changes in cropping systems bring about a different dis- 
tribution of labor during the season. It takes several years to adapt 
a new type of farming to a new environment and to work out the 
many new problems in management which a new system presents. 
Hence it is that the American farmer has seldom solved the problem 
of distributing his labor through the year in such a way as to have 
it profitably occupied at all seasons. 

FAILUBE OF CLOVER AND TIMOTHY SEEDING. 

Another reason why regular cropping systems are so seldom found 
is the fact that clover and timothy occupy so important a place in 
the agriculture of a large section of the country, and these crops, 
with their minute seeds, are very uncertain. The seeding frequently 
fails and this breaks up the rotation. Many farmers who have 
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attempted to follow a rotation have abandoned the effort because of 
the uncertainty of securing a good seeding of timothy and clover. 

CROPS THAT COMPETE FOR LABOR. 

Those mentioned are only a few of the causes which contribute to 
the aimless and unsystematic methods prevailing on a large majority 
of American farms. It is probable that the lack of regular rotations 
is partly due to the fact that some of the most important crops of 
the country, of which most rotations would naturally consist, com- 
pete strongly with one another in the matter of labor required at cer- 
tain seasons of the year. For instance, in central latitudes the cul- 
tivation of corn is still in progress when wheat harvest begins, and 
timothy and clover, the principal hay crops of the country, demand 
much labor almost simultaneously with wheat as well as with oats. 
This makes it necessary to lay by the com long before the proper 
season and requires an enormous amount of work during the latter 
part of June and the early part of July, but leaves the latter part 
of the summer poorly occupied. This renders necessary the hiring 
of extra labor in June and July, while at some seasons there is not 
enough work to keep regular labor profitably employed. 

One of the hardest problems the farmer has to face is that of labor. 
Eeliable labor can not always be had even under the best of condi- 
tions. Where the cropping system is such as to require an excess of 
labor at one season and little or no labor at other seasons it is neces- 
sary to depend on transient labor, which is almost always of an un- 
desirable character. In the North, where field work is precluded for 
a considerable portion of the year because of the long winter season, 
the problem of finding employment for labor the year round has led 
to the extensive development of winter feeding and winter dairying. 
The winter feeding of beef cattle and sheep is particularly adapted to 
this purpose. Dairying solves the problem as far as the winter sea- 
son is concerned, but it also consumes time in summer when field 
work is abundant and therefore does not balance up the work of the 
year quite as well as winter feeding does, though in many cases it 
may be more profitable. 

FILLING GAPS IN THE LABOR SCHEDULE. 

INTERMITTENT EMPLOYMENTS. 

Many farmers have developed some form of employment as an 
adjunct to their farming operations in order to give regular em- 
ployment to their labor and thus be able to keep on hand dependable 
men when they are needed on the farm. One farmer has a stone 
quarry which is worked only when the labor on the farm is not suffi- 
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cient to give employment to the men. Other farmers make brooms 
in the winter and at odd times at other seasons. 

BETTER PLANNED CEOPPING SYSTEMS. 

In middle latitudes and in the South it is possible to plan crop- 
ping systems that will give regular employment to labor without these 
side industries. In this manner the area of land which one man 
or any definite number of men can farm is greatly increased. This 
means a larger yearly income per individual employed. Even if a 
crop grown returns a very small profit, if the work it demands 
comes at a season when the farmer would otherwise be idle, it adds 
just so much to the farm income withoiit appreciably increasing the 
expenses. This point is well brought out in the agricultural surveys 
made by Cornell University in New York, as well as in similar sur- 
veys made by the Office of Farm Management in several States. It 
has been observed in these surveys that, other things being equal, 
those farms which have the largest variety of products to sell are 
the most profitable. The main reason for this is that these farms 
have a variety of interests that permit the farmer and his family 
and his hired labor to find profitable employment at all seasons of 
the year, while on farms with less varied interests there are frequently 
periods when there is no profitable employment. 

EXCEPTIONAL CONDITIONS. 

There are certain conditions which justify the farmer in disre- 
garding the distribution of labor in planning a system of manage- 
ment. Some of the more important of these are here briefly discussed. 

When the farmer conducts some other industry in which the 
labor may well be intermittent, such as quarrying, making boxes, 
mixing fertilizers, grinding agricultural lime, making brooms, clear- 
ing land, cutting railroad ties, and the like, he may well devote his 
land to those crops which are most profitable, with little or no regard 
to the labor requirements of these crops at different seasons of the 
year. In planning such a system he must, however, take into account 
the cost of keeping idle horse.s. He must also plan a system of soil 
management that takes account of the future productivity of his 
land. 

There are also a few localities where labor is easily obtained when 
wanted. In such cases it is wise to devote the land simply to those 
crops that pay the best profit, provided a proper system of soil 
management is adopted. 

In certain localities it happens that a particular crop is enormously 
more profitable than any other. This may happen when the area of 
land adapted to this crop is less than sufficient to meet the demand; 
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or it may be that a particular soil type produces a vastly better 
quality of product than other soils. In such cases it may be advan- 
tageous to devote the land exclusively to a single crop, or as nearly 
so as the exigencies of good soil management will permit. Under 
such circumstances the high profit from the crop may enable the 
farmer to pay wages that will secure labor when he needs it. 

Again, a farmer may own only an area which he and his family 
can work in the crop which is most profitable in the locality, even 
when most of the labor on this crop comes during a short period of 
the year. In such cases he is justified in following a system that 
permits the largest use of the one or two most profitable crops con- 
sistent with good soil management, seeking outside employment at 
other seasons. 

DESIRABILITY OF STEADY EMPLOYMENT. 

Conditions such as those just referred to, when we consider the 
agriculture of the country as a whole, are exceptional, so that, speak- 
ing in a general way, a system of farm management which calls for 
approximately the same amount of labor at all seasons of the year 
not only greatly increases the area which a given force can farm, 
but, in many cases at least, increases the income of the farmer in 
approximately the same proportion. Hence, under most conditions it 
is wise for the farmer to follow a system that will give Ins labor 
permanent employment. There are instances where farmers delib- 
erately grow crops that are not profitable in order to keep their labor 
employed so that they will be at hand when needed on crops that are 
profitable, and this course appears to be justifiable under certain 
conditions. 

There are a few crops, such as cotton, and alfalfa in certain sec* 
tions, that of themselves furnish employment during nearly the whole 
year. This is one of the reasons why the single-crop cotton-growing 
system has been able to persist indefinitely in our Southern States. 
But even in the case of cotton a farmer can grow some winter hay 
and other crops to a consWerable extent without decreasing the acre- 
age of cotton he can manage, and thus increase considerably the area 
of land he can farm properly, as well as his annual income. 

PROBLEMS INVOLVED IN SEASONAL DISTRIBUTION. 

So to plan the work of a farm as to distribute the labor equally 
throughout the year is no small task. The difficulty of doing so is 
attested by the small number of farms on which this task has been 
accomplished. The difficully is increased by the irregularity of the 
seasons. In any case, the best that can be done is to make plans that 
are suited to a normal season and adjust them from time to time as 
the exigencies of the weather may require. 

20139°— YBK 1911 ^18 
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DATA NECESSARY. 

In order to formulate a cropping system that will give a satisfac- 
tory distribution of labor during the season when field work is prac- 
ticable, a wide acquaintance with crops and a knowledge of the dates 
of planting, tilling, harvesting, and all other operations connected 
with each cxop are required. One must also know the amount of labor 
required for each of these operations, the number of men that must 
work together to accomplish the work economically, as well as the 
average percentage of days available for field work at different sea- 
sons of the year. If the work schedule is to include the care of live 
stock it is also necessary to know the amount of labor required for 
the various kinds of work as well as the seasons at which this labor 
must be performed. 

These questions are of fundamental importance in farm manage- 
ment, and our information concerning them is as yet very meager. 
Considerable information of this character is accumulating in insti- 
tutions which devote attention to the subject of farm management, 
but very little of it has yet been made available for use. Occasionally 
one finds a farmer who has followed a system of farming long enough 
and has observed with sufficient care to enable him to know in ad- 
vance just how much labor will be required during every part of the 
coming season. It is very seldom, however, that such a farmer has 
succeeded in filling in all the gaps during the season, so that on the 
vast majority of farms there are times when the need of labor is 
greater than the supply, while at other times little or nothing is to be 
done except the daily chores. 

DATA AVAILABLE, 

Information is not at hand for dealing with all phases of the work 
of a farm. Even if it were, so many unfoi*eseen accidents interrupt 
the regular farm work, often bringing unexpected demands for time 
and labor, that it would not be possible to follow blindly any work 
schedule outlined in advance. At the same time it is possible to out- 
line a plan that will serve well as a guide in the management of the 
farm, A little attention to this subject serves to show that the area 
which a given force can farm when the work is thoroughly systemized 
is very much greater than is generally supposed- This paper mil 
deal only with the cropping system. However, the Office of Farm 
Management is rapidly accumulating data that will, when available, 
permit the consideration of the whole system of management. These 
data will not only show the amount of labor and equipment required 
in the management of a given farm with a given system of farming, 
but will also show the margin of safety which must be left in order 
to meet all ordinary exigencies that arise in the course of the year. 
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This margin is determined by actual experience on a large number of 
farms from which detailed records are being compiled of all the work 
of every description done during a period of years. 

Let us first examine the distribution of labor on a number of farms, 
in so far as this labor has to do with the cropping system. 



3. — Distribution of field labor on field crops on a New England dairy farm. Crops 
grown : Corn, 11.35 acres ; peas and oats, 14.20 acres ; hay, 33.62 acres ; potatoes, 1.60 
acres ; orchard, 2.91 acres. 


EXAMPLE or A NEW ENOLAND DAIBY FABM. 

Figure 8 shows graphically the amount of labor of man and horse 
in connection with crop production on a New England dairy farm. 
This text figure and the three following figures have bem prepared 
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from actual records in the Office of Farm Management. These rec- 
ords show also the work done in other departments of these farms, 
but the complete records are to be discussed in later publications. 
Figure 1 shows three periods of the year in which the demand for 
labor is high, with intervening periods when the fields require very 
little labor. The periods of high demand are (1) the early spring 
(seed time), which makes the lai’gest demand of all for horse labor; 
(2) the haying season, in midsummer, which demands the most man 
labor; and (B) the harvest and seeding period in the fall, which 
for a short period demands a large amount of labor of both man and 
beast. Only lack of space prevents giving in detail the labor by 
crops in figures B to 6. The detailed records of this farm show that 
oats and peas do not compete strongly with silage corn in the matter 
of dates when the work on these crops must be done. Yet a large 
acreage of oats and peas would limit the area of corn land that could 
be prepared for seeding in the spring. Hay harvest interferes con- 
siderably with the cultivation of corn. Two of the cornfields are 
given only two cultivations each because of this fact. Potatoes com- 
pete rather strongly with corn. Singularly enough, the orchard fits 
into this system fairly well; only the spring plowing interferes with 
any other crop. 

It would be possible to fill the gaps in this system (fig. 3) and 
render the demand for labor approximately the same from April 
to October, inclusive, by the insertion of small acreages of certain 
truck crops. But since none of the farms from which records are 
available have done this and information is not at hand concerning 
the labor requirements and the particular times when this labor must 
be performed, this can not be done at present. It is clear, however, 
that if this were done it would considerably increase the income of 
this farm by giving the -farmer and his family profitable employment 
for a longer period. 

In contemplating this subject one can not help thinking that if 
some of the industries which in this country are now concentrated in 
large factories, where frequently the laborers are compelled to live 
under slum conditions, could be distributed and conducted, in part 
at least, in farm homes, as was the case before the days of the fac- 
tories, it would not only help the farmer to solve his problem of 
profitable employment at all seasons, but would enable many of 
those who now spend their lives ^cooped up in the factories on in 
hovels with very insanitary and cheerless surroundings to live under 
more sanitary conditions and have at least wholesome food and good 
lodgings. 

EXAMPU; OF A NEW YOSK POTATO AND BEAN FAEM, 

Figure 4 shows the distribution by 10-day periods of the labor on 
field crops on a potato and bean farm in the State of New York, The 
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distribution of man labor on this farm is particularly irregular. 
During the last two-thirds of August there is practically nothing to 
do. The potatoes and beans have been laid by and it is not yet 
harvest time. The large amount of labor during the latter part of 


HOUfS 



f fieia aopB on a New York potato ana bean farm. 


October is due to potato digging. Horse labor on this farm is un- 
usually well distributed except during the first third of May, the 
last of July, the last of August, and the first of October. Potatoes 
and beans, the leading crops on this farm, compete strongly with 
each other in the matter of labta: requirements. Yet both are arops 
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that yield better than average returns, and it is therefore permissible 
to grow both of them even if they do compete with each other. If 
the gaps in the system could be so filled as to make a better distribu- 
tion of labor the system would be very satisfactory. 



Fio. 5. — ^Distribution of field labor on a Dakota grain farm. Crops grown : Wheat, 280 
acres ; oats, 127 acres ; barley, 60 acres ; fiax, 49 acres ; hay, 20 acres ; fallow, 52 acres. 


EXAAtFXJS OF A DAKOTA GBAIBT FABM. 

Figure 5 shows the labor requirement of a grain farm in one of 
the Dakotas. With the exception of 20 acres of hay, which is har- 
vested during grain harvest, and 52 acres of fallow, which give a 
little work in midsummer when the season permits, this farm is 
devoted to small grams, which give two principal labor periods dur- 
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ing the season, at seeding time and at harvest, with a less important 
period late in the fall, when fall plowing for next season’s crop is 
done to as great an extent as the season will permit. Corn, potatoes, 
and millet are crops that might possibly help to fill the two gaps in 
this system. In localities where corn succeeds, that crop would cer- 
tainly help to correct the defects in this system, though so far north 
as the Dakotas it might be necessary to use it for silage or hay. 
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FkG. 6. — ^Distribution of field labor on a general farm in the Middle West Crops grown : 
Corn, 94.82 acres ; oats, 27,80 acres ; spring wheat, 7.48 acres ; winter wheat, 7.6S 
acres; barley, 5,97 acres; hay, 36.97 acres; alfalfa, 7 acres; timothy (for seed), 48.27 
acres ; potatoes, 4.08 acres. 

Millet could be sown late in June. Buckwheat is another cmp that 
would fit in these gaps. 

EXAMPLE OF A GENERAL FARM IN THE MIDDLE WEST. 

The labor requirements of the crops on a general farm in the 
Middle West are shown in figure 6. The man labor is rather well 
distributed on this farm. The large amount of labor required the 


ma. APR. mv 

JUNE 

1 JULY 1 

AUfi. 

l--5£Pt_l_ 

OCT, 

1 NOV. 1 

DEC- 

li/^N USCR 




i 








J 



I 







tWBI 

i 

1 


1 

III 




■ . 
















280 YEARBOOK OF THE DEFARTMEKT OF AGRICXJLTXJRE. 


last of June is caused by hay harvest, that early in August by the 
thrashing, that late in September by corn cutting, and that late in 
November by corn husking. At all these periods extra labor must 
be employed on practically all farms growing any large acreage 
of these crops. The main thing is to have a system that distributes 
the labor of regular employees so as to have them profitably em- 
ployed at ail seasons. The horse labor on this farm is not so well 
distributed. The amount of work to be done late in March, during 
April, and early in May would make it necessary to keep four teams 
on this farm. Yet there are nine 10-day periods during which half 
or more of these horses are idle. It would be possible to improve the 
distribution of horse labor on this, farm, as will be seen in what 
follows. 


ST7MMABY OP THE DATA BEQTJIEED. 

As previously stated, in order to plan a cropping system that will 
properly utilize the time of the farmer and his help, it is necessary 
to know the dates at which each of the necessary operations will 
occur, the amount of labor each will require, and the character of 
the crews that should work together to accomplish the work eco- 
nomically. This information is available for the leading field crops 
of the country from records in the files of the Office of Farm Manage- 
ment, The Bureau of Statistics of this department is also collecting 
data on the average dates of planting and harvesting crops in all 
sections of the country, and the writer desires to acknowledge tlie 
courtesy of the officials of that bureau who have permitted hiih to use 
certain of these data in advance of their publication by that bureau. 

DETAILS OF A HYPOTHETICAL SYSTEM.' 

In order to show the possibilities in the way of fitting crops to- 
gether in a cropping system in such a way as to eliminate as largely 
as possible competition between crops for labor at the same time, the 
details of a hypothetical system are here given. 

Figure 7 shows the estimated distribution of field labor on an 
assumed rotation consisting of six 40-acre fields, or 240 acres in all, 
the succession of crops on any one field being com, com, wheat, 
wheat, and timothy and clover two years. The dates at which the 
various operations are performed are those for the latitude of north- 
ern Virginia to central Missouri. In these estimates it is assumed 
that between April 1 and November 30 two days out of three will be 
available for field work, an assumption based on the experience of 
several successful farmers in the 'Middle West. In March it is 
assumed, on a similar basis, that on the average about one day in two 
is available. 

Figure 8 and the accompanying table give the details of the labor 
on this six-year rotation as accurately as data now available permit. 
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In figure 8 the date, amount, and kind of work on each crop is shown 
graphically, the upper half of the figure showing the man labor, the 
lower half the horse labor. In each case the bottom line shows the 
total labor in each 10-day or 11-day period. The symbols used to 
denote the various operations are explained at the left-hand margin 
of the figure. The height of the polygons in figure 8 shows the num- 
ber of men or horses working ; the horizontal width shows the time 



Fig. 7. — Estimated distribution of labor on 80 acres each of com, of wheat, and of tim- 
othy and clover hay in the latitude of central Missouri. One man and four horses 
regularly employed. Extra man labor at harvest. Rotation : Com, com, wheat, wheat, 
hay, hay. 

required. As to the matter of time required by each operation it is 
assumed, as explained, that between April 1 and November 30 
one-third of the time is lost because of rain, Sundays, and the like, 
so that each day of work is spread out over days in the figure. 
Thus, the work of 6| days in a 10-day period is made to occupy the 
full 10 days in the diagram. During March a single day's work is 
made to cover the time of two days. 
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Estimated seasonal requirement and distribution of labor necessary to produce 80 acres 
each of corny of wheaty and of timothy and clover hay, in a 6-year rotation, in the lati- 
tude of central Missouri. 



Days. 

Work on each of the six fields. i 

Extra 

labor.2 

man 

Horse 

labor. 

1 

Months. 

.d 

S 


Corn, 40 

Com, 40 

j 

Wheat, 1 

Wheat 

40 

Hay, 

Hay, 40 



c3 ! 
TS 

aS 

*3 

(.4 03 



o 

s 

.s 

1 

acres. 

acres. 

40 acres. 

acres. 

40 acres. 

acres. 

1 

1 

3 

O 

W) 

o 


1 


o 

•5 



i 








12; 

P 



I ExPLANATiON.—Letters: a, stacldng; c, cultivating; d, disfclug; h, harrowing; k, cutting; I. hauHug; 
0 . shocking, cocking, etc.; p, ploMdng; r, raking; s, seeding; u, husking; x, work on suo^emng caron. 
Figures under crops: 5-4 2 means 5 men and 4 horses, 2 days; 1-4 2 means 1 man and 4 hmses, 2 days; etc. 

* Extra horse labor, none. 

* Estimate of avaUabie days: 1 out of 2 in March; 2 out of 3 from April to November, inclusive. 
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Figure 8 and the table show that in a normal season, with no un- 
usual mishaps, one man, using 4-horse machinery, could do all the 
field work required by these crops by hiring about 180 days’ extra 
man labor at harvest time. The four horses could do all the field 
work required at all seasons. They would, however, be thoroughly 
busy throughout the season, two days out of every three (one day in 
two during March). This is 60 acres to the horse and 240 acres per 
man (regularly employed on field crops). It would require a high 
degree of executive ability to carry out this plan and few men could 
do it. The writer’s object is not to show here a workable plan; that 
will come later when farm-management investigations have pro- 
gressed much beyond their present status. The aim is rather to call 
attention to the importance of studying the labor requirements of 
different crops and different farm operations so that we may have 
the data necessary to make working plans for farms that will secure 
a more economic use of the time of the farmer and his laborers and 
of his work stock. At present it is estimated that the average farm 
work horse is used only about 3^ hours a day, even on fairly well 
managed farms. The irregular distribution of man labor on most 
farms greatly magnifies the difficulty of securing satisfactory labor. 
If investigations of the character suggested in this article will help 
to remedy these difficulties they are well worth while. 



SOME RESULTS OE THE FARMERS^ COOFERATITE 
DEMONSTRATION WORK* 


By Bbadfobd Knapp, 

Special Agent in Charge of the Farmers' Cooperative Dennonstration Work, 
Bureau of Plant Industry. 

THE PURPOSE OF THE WORK. 

The general purposes of the Fanners’ Cooperative Demonstration 
Work have been repeatedly outlined in literature published by the 
Department of Agriculture. There still seems to be a lack of in- 
formation as to the purposes, scope, and success of this work, espe- 
cially in States where it is not being carried on. It is the intention 
in tMs paper to take up briefly the development of the work and 
to give some of the results accomplished, for the purpose of furnish- 
ing additional knowledge of a movement which has assumed large 
proportions in the Southern States. 

CONDITIONS IN THE COTTON STATES. 

The Farmers’ Cooperative Demonstration Work was first organ- 
ized imder the late Dr. Seaman A. Emapp in Texas in 1904. Its 
primary object was to give immediate relief to the sections suffering 
from the ravages of the cotton boll weevil. The situation was a 
gloomy one. Cotton was the sole cash crop and was generally 
raised on what is known as the advance system. The cotton planter 
or small farmer obtained credit with his banker or merchant for the 
necessary provisions and supplies to make the crop and generally 
gave some sort of mortgage upon the crop and often upon his team 
and tools. At the end of the year the merchant or banker took the 
crop, sold it, paid the indebtedness for advances, and returned the 
balance, if any, to the farmer. When the weevil appeared and de- 
stroyed the crop, merchants and bankers refused to make advances, 
and the farmer found himself without credit, without food, and with- 
out money. The result of this condition was a financial and agricul- 
tural panic. Labor left the country, farms were abandoned, stores 
closed, and disaster was apparent everywhere. 

PRODUCTION OF COTTON IN WEEVIU-INFESTED TERRITORY. 

It was the province of the Demonstration Work under the Bureau 
of Plant Industry to meet this condition and relieve it. The Bureau 

285 
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of Entomology had already investigated the life history of the boll 
weevil. Armed with this information the work of showing the 
farmers how to produce cotton in spite of the boll weevil was under- 
taken. It was recognized immediately, however, that the problem 
was twofold. As long as the merchant and banker refused credit 
it was necessary to show the farmer how to produce the food neces- 
sary for his own family and how he could live at home on the prod-, 
nets of his own farm and still produce cotton. To this end agents 
were employed who went into the field and instructed the farmer 
on his farm by getting him to raise a few acres of cotton under in- 
structions prepared by the special agent in charge. At the same 
time he was instructed in the raising of corn and was urged to plant 
a home garden. The result was immediate and reassuring. The 
demonstrators raised cotton in spite of the weevil; at the same time 
they raised much more corn under the instructions of the agents than 
they had ever been able to raise before. Diversification became one 
of the principal means advocated for meeting the ravages of the weevil 
and has constantly been urged by the agents engaged in this work 
from the very beginning. The certainty that the weevil would infest 
all cotton-growing sections of the South made it apparent that the 
more rapidly the cotton farmer could be brought to diversify the 
better it would be for the stability of cotton production and the 
better would he be prepared to meet the weevil. 

RESULTS OF SEVEN YEARS^ WORK. 

Seven years have brought a wonderful growth and many striking 
results. From a few agents in 1904, upward of 600 agents are now 
employed. From the instruction, of a few farmers in eastern Texas 
the movement has extended to the instruction of practically a hun- 
dred thousand farmers, and from one State to thirteen States. It 
has established itself as a system for carrying helpful knowledge to 
the farmer on his own farm by placing a demonstration on his land 
and securing such active cooperation on his part as to bring about 
the adoption of the method demonstrated. 

The salient features of this work have been outlined heretofore 
and it is hardly necessary to repeat them. The most important 
points in the system are the following: 

(1) The personal contact of a competent local agent with the 
farmer receiving instruction; (2) the participation of the farmer 
in the demonstration; and (B) the certainty of success, under normal 
conditions, of the farm methods advocated. 

By a competent local agent is meant one who not only has a 
knowledge of agriculture but who has had experience and is able to 
view problems from their practical as well as their scientific stand*- 
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point. He must be a man of character and able to secure and hold 
the confidence and respect of the farmei’S among whom he works. 

THE PRACTICAL NATURE OF THE WORK. 

The vast majority of the activiti^ of the Department of Agricul- 
ture are aimed at the acquisition of knowledge by research and inves- 
tigation* In the largest sense of the word the Farmers’ Cooperative 
Demonstration Work is not a work of investigation. True, it 
profited and is profiting by experience, but its aim was and is to 
take knowledge already acquired and use it in the solution of a 
problem by giving it the widest possible dissemination through 
demonstration. It seeks to convert acquired knowledge on the part 
of experts into common practice on the part of farmers. 

Not being investigational in character, it is at once apparent that 
the results of this work can not be easily tabulated, nor do they 
adapt themselves readily to presentation in the form of mere sta- 
tistics of results obtained. The simple statement that a thousand 
farmers in a particular State under the direction of the department 
produced an average yield per acre of the standard crops of twice 
or three times the ordinary yield conveys information of but a small 
part of the actual effect of the fact stated. The arousing of an in- 
terest in agriculture, the creating and increasing of a desire for 
information, and the rapid acquisition of knowledge through par- 
ticipation in demonstrations are matters which can not be subjected 
to tabulation. Nevertheless, the results of this work have been so 
far-reaching in character that they deserve mention. Without 
attempting to reduce them to the form of scientific information, an 
attempt will be made to detail some of the results accomplished in 
the seven years that this work has been carried on. 

PRODUCTION OF COTTON. 

The Farmers’ Cooperative Demonstration Work is accomplish- 
ing its original purpose of demonstrating that cotton can be raised 
in spite of the cotton boll weevil and is meeting the weevil problem 
as it advances. From the very inception of the work demonstrators 
who have followed instructions carefully have almost invariably 
produced a paying crop of cotton. 

Seasons have varied and climatic conditions differ in different 
sections of the cotton belt. The system of attack has been varied to 
suit the differing conditions. Experience shows that the first inclina- 
tion of the farmers generally, in sections where the weevil is at its 
worst, is to abandon cotton production almost entirely for a short 
time. Gradually the pendulum swings back, and meantime they have 
demonstrated their ability to produce other paying crops. In east- 
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ern Texas, for example, they have come back almost to the normal 
])rodiiction of cotton and, in addition, are producing a variety of 
other crops and have a number of other agricultural interests, result- 
ing in a much more prosperous condition in that section. 

In Louisiana the return to normal cotton production has been much 
slower because of the increased rainfall and the unfortunate seasons 
that have served to accentuate the condition. It may be said that, 
generally speaking, the actual damage done by the weevil is always 
vastly overestimated, because all reduction in the total yield of the 
crop and its yield per acre are invariably attributed to the weevil. 
Unfavorable seasons, other pests, and peculiar weather conditions 
that serve to make the crop production fluctuating are entirely for- 
gotten. During the season of 1910, however, a large number of suc- 
cessful demonstrations were conducted on large tracts of land in allu- 
vial sections of Louisiana, resulting in the production of excellent 
crops of cotton in spite of the weevil. These demonstrations, vary- 
ing in size from an acre to 2,000 acres and in yield per acre from half 
a bale to a bale, made a splendid impression upon the public mind. 
The farmers of that State have in the meantime learned the lessons 
of diversification and are now greatly interested in the production of 
com, peanuts, peas, and of grasses and clover both for hay and 
pasture, and they have become interested in hog raising and the 
general live-stock industry as part of a permanent system of agricul- 
ture. 

A small town in Avoyelles Parish, one of the most devastated sec- 
tions of Louisiana, is surrounded by a territory which until 1904 
produced practically nothing hut cotton, about 4,000 hales being 
shipped annually from that station. At that time it had one bank 
with deposits of $52,000. The financial panic of 1907 and the advent 
of the weevil in 1908 created great demoralization. Some prelimi- 
nary work was done in 1908, but an agent was not placed there reg- 
ularly until the spring of 1909. The plan of producing all home 
supplies, of diversifying, and of demonstrating the growing of 
cotton under weevil conditions was pushed with vigor. In 1910 this 
town handled only 1,000 hales of cotton, a reduction of 75 per cent, 
but with the system of diversification well established the bank 
mentioned had on deposit $102,000, and five other banks have been 
organized in the parish. 

In 1910 a small town in Acadia Parish shipped poultry to the 
value of $65,000, 65,000 bags of rice, S carloads of hogs, and 2,400 
bales of cotton. 

The State of Mississippi is now passing through its crucial period. 
The devastation in Adams, Wilkinson, Jefferson, Claiborne, Amite, 
and Franklin Counties was as much due to panic and the withdrawal 
of credit as to the actual ravages of the weevil. Kestoration will 
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probably be slow in that section until the lessons of diversification, 
which they are taking up rapidly, are learned. Sections north and 
east of the one specified have suffered less because of the moz’e united 
and consistent effort on the part of business men and farmers gen- 
erally to avoid panic. As the weevil progresses in Mississippi the 
farmers who are following instructions are raising cotton in spite 
of the weevil. The difficulty has been that the State has been visited 
by two very disastrous seasons, and the seasonal misfortune had to 
be combated as well as the weevil. Where consistent effort is made 
by the farmer to prepare for the weevil and to do the things advo- 
cated by the department no serious complaints are heard. 

In territory beyond the advance of the weevil a great effort is being 
made to demonstrate better methods of crop production, the advan- 
tage of seed selection, the production of home supplies, and the 
changing as fast as possible of the economic system, so as to be ready 
to meet the weevil when it comes. In this branch of the work the 
department is meeting with remarkable success. Special mention 
should be made of the success attained in obtaining diversification in 
southern and southwestern Alabama. 

So much in a brief way for the work that the Farmers’ Coopera- 
tive Demonstration Work has been doing for cotton production under 
boll- weevil conditions. Each year its demonstrators in weevil terri- 
tory have produced good crops of cotton, and during that time they 
have had to face almost every kind of a season that it is possible to 
imagine. Success during these adverse seasons has emphasized the 
importance of the result and greatly helped to reestablish confi- 
dence. But this preliminary work is but a small part of the general 
effect of the work on southern agriculture and details but a small 
portion of the results accomplished in the field. 

CORN AND COTTON. 

As tending to show the success of the methods advocated by the 
Department of Agriculture for the raising of standard crops of corn 
and cotton in the South, the table on page 290 is presented, showing 
the production of these crops in the Southern States during the sea- 
sons of 1909 and 1910. 

The figures contained in this table show the average of demonstra- 
tion farms from which accurate returns were received. All demon- 
trators are asked to make reports and they are collected by agents, 
but it is impossible to obtain accurate data from all farmers in- 
structed. Many have no means of weighing or measuring, while 
others gather their crops without keeping any record unless the agent 
is present. Data were collected from about 12,000 demonstrators, 
representing an acreage in cotton of about 85,000 acres and in com 
20139“— TBK 1911 19 
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of about 75,000 acres. The averages of each State, as furnished by 
the Bureau of Statistics, are shown for the sake of comparison. 
To show the number of pounds of seed cotton per acre the average 
production in lint as reported has been multiplied by three. As 
much of the cotton grown on demonstration farms averages above 
33J per cent of lint, these figures favor the average farmer rather 
than the demonstrator. In this connection it should be stated that 
the total number of farmers instructed during the season of 1911 
was 89,764, of whom 26,227 were classed as demonstrators, whose 
crops were visited at least once every 30 days by an agent of the 
department, and 63,537 as cooperators, whose farms were visited 
only occasionally or not at all, but only consulted the agent person- 
ally and receiv^ printed instructions. 

Inereaseijl average yield of cotton and coni on demomtratkyn farms over the 
average yield tn several Southern States in 1909 and 1910. 


States. 

Average yield of seed cotton per acre. 

Average yield of corn per acre. 

Demonstrators. 

Entire State. 

Demonstrators. 

Entire State. 

1909 

1910 

1909 

1910 

1909 

1910 

1909 

1910 


Pounds. 

Pounds. 

Pouika. 

Pounds. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Rjvstftrn .... - 

690.6 

826.1 



28.4 

34.1 



Western, . . _ . . 

547.5 

578. 4 



21.8 

31.6 



Texas (entire State).. 

633.3 

710.4 

375 

435 

25.4 

32.8 

14.7 

20.6 

Oklahoma 

527.7 

708.1 

441 

600 

26.0 

24.1 

15.9 

16,0 

Louisiana 

757.8 

785.5 

390 

360 

30.8 

35.2 

16.3 

23.6 

Arkansas 

844 6 

915,3 

459 

526 

30.6 

36.8 

1^5 

24.0 

lifississippi 

1,115.7 1 

933.5 

471 

546 

36.9 

41.6 

13.1 

20.5 

Alabama 

1,138.4 

1,220,2 

426 

480 

33.2 

41.4 

11.9 

18.0 

Florida 

597.5 

572.0 

330 

330 

21.0 

23.0 

11.3 

13.0 

Georgia 

1,303.9 

1,298.0 

552 

519 

34.4 

35.4 

n.6 

14.5 

South Carolina 

1,204.9 

1,294.3 

630 

648 

36.1 

41.0 

13.3 

18.5 

North Carolina 

1,238.2 

1,332.7 

630 

681 

40.0 

43.4 

13.9 

18 6 

VirsEinia... - 





41.0 

46.5 

20.6 

25 5 











INCREASE IN CORN CROP IN THE SOUTH. 

The campaign carried on through the boys’ corn clubs and the 
adult demonstrators in raising corn has had a marked influence on 
corn production in the Southern States. It is probable that the crop 
for 1911 will not be quite so large as that for 1910, owing to the 
unfortunate weather conditions at critical periods during the grow- 
ing season. In 1^10 the Southern States made a magnificent corn 
crop, the largest in their history. Virginia, North Carolina, South 
Carolina, Georgia, Alabama, Mssisdppi, Louisiana, Arkansas, and 
Texas produced 526,772,000 bushels of corn, or 195,874,000 bushels 
more than in 1909. Arkansas showed an increase of 19,750,000 
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bushels. Mississippi increased its crop from 28,429,000 to 53,095,000 
bushels, Alabama from 30,690,000 to 56,300,000 bushels, and South 
Carolina from 20,872,000 to 31,580,000 bushels. The estimates of 
this department for 1911 for these States are as follows: Missis- 
sippi, 54,160,000 ; Alabama, 54,000,000 ; and South Carolina, 32,578,000 
bushels. The figures for Georgia show an increase from 39,375,000 
bushels in 1909 to 51,982,000 in 1910, and the yield is estimated at 
59,072,000 bushels in 1911. In each of these States a large force of 
local agents in the Demonstration Work has been employed. 

At the same time statistics show that there has been a gradual and 
general increase in the average production of corn per acre in each of 
these Southern States during the past three years. 

DIVERSIFIED FARMING. 

The Farmers’ Cooperative Demonstration Work has been instru- 
mental through its field agents in establishing diversified farming 
in many sections of the South. The one-crop system, whether the 
crop be cotton, wheat, or tobacco, has generally proved a failure as a 
permanent system of general farming and a constant menace to pros- 
perity, especially where the economic system tends to throw the crop 
on the market at a certain period of the year- Under the credit sys- 
tem every influence is brought to bear to increase the acreage of the 
one cash crop to the detriment of the system of farming and the de- 
struction of soil fertility. By diversification it is possible for the 
southern farmer to produce most of his home supplies in the way of 
vegetables, meat, and other foods, to produce enough com, hay, and 
forage for a profitable live-stock industry, to use legumes for build- 
ing up the fertility of his soil, and to raise his cotton as a cash crop 
on a smaller acreage but with a larger production per acre and with- 
out having his financial condition dependent upon its fluctuating 
price. There is no question that the Farmers’ Cooperative Demon- 
stration Work has greatly helped in the movement in this direction 
in the South. Credit is to be given to the colleges and to other 
forces working in hearty cooperation toward the same end. 

The work its force of agents has accomplished in arousing a gen- 
eral interest in the live-stock industry is one of the most important 
results of the demonstration work. Thousands of demonstrations in 
the raising of corn and forage crops especially adapted for the feed- 
ing of hogs and cattle and the introduction of permanent tame pas- 
tures for grazing have opened the eyes of the farmers generally to 
the possibilities of the South as a live-stock country. The Bureau 
of Animal Industry, through its division of tick eradication and the 
dairy division, has been doing splendid work, but the industry has been 
assisted by the overwhelming evidence that the South can produce the 
necessary feed for live stock. Each agent reports a number of demon- 
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strators and farmers generally in his county who have gone into 
dairying or hog raising as a result of his efforts. Eecently the defi- 
nite question was sent to 109 agents, scattered through 10 States, and 
the replies show that 1,309 demonstrators in the 109 counties repre- 
sented had engaged in the raising of hogs for the first time during 
the years of 1910 and 1911, and that 40 of these demonstrators had 
gone into hog raising as a business and had purchased the best blooded 
stock. Many are becoming interested in silos and in dairying and 
some in the feeding of cattle, as a result of the fact that they are be- 
ginning to produce a surplus of corn and forage crops. 

The better methods advocated and the constant preaching of the 
doctrine of more horse power and less hand power have resulted in the 
use of better farm machinery in the South. Formerly much of the 
cotton was put in by the use of a mule and a 1-mule turning plow, and 
a great deal of it was cultivated with the same tool. It is not un- 
usual to find counties in the South with an agent of the department 
at work for a few years where there have been more farm tools of an 
improved sort sold in the last 2 years than were sold in 20 years be- 
fore. Especially is this true of 2-mule plows, disk and gang riding 
plows, disk or cutaway harrows, smoothing harrows, and improved 
implements for cultivation. 

COOPERATION WITH FARMERS. 

The Farmers’ Cooperative pemonsti*ation Work has clearly estab- 
lished the principle of demonstration through cooperation with the 
farmer as a means of disseminating agricultural knowledge. A great 
many very able men have advocated the establishment of what they 
have termed “demonstration farms,” which are entirely different 
from the method used by the department in this work. These single 
model farms or experiment stations doubtless attract a great deal of 
attention and serve to disseminate considerable useful and valu- 
able information to the farmer, but it has been clearly shown by 
this work that the carrying on of 25 to 150 demonstration farms 
in a county in cooperation with farmers will much more rapidly 
place the necessary information in the possession of the man who 
needs it than will the maintenance of one model farm. The doing of 
the work by the farmer instructed is a means of driving home the 
lesson in a much more emphatic and lasting manner than the occa- 
sional observation of a farm located at a distance from his home. 

In this connection, special attention is called to the fact that in 
every State and county where this work is being carried on it has for 
its demonstrators many educated and intelligent farmers of the 
South, men of high standing, often of college education, and recog- 
nized as capable and resourceful business men. It gains their sup- 
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port and they willingly become demonstrators. At the same time it 
also succeeds with the ordinary man or the man of little ability. 
With the poorer classes and tenants of the South it is a question of 
being shown how. The more intelligent and highly educated fanner 
is perfectly willing to be shown how and at the same time is glad to 
come in touch with the Department of Agriculture and inquire into 
the why and wherefore. To such a man the local agent becomes a 
continuing source of information. The amount of general informa- 
tion of a useful character which is disseminated by these agents in 
the field can scarcely be estimated by anyone who is not familiar with 
the activities of the demonstration work. 

COOPERATION OF ASSOCIATIONS, COUNTIES, AND STATES. 

Rapid strides have been made in securing cooperation in carrying 
on this work. The readiness with which the people have supported 
it by financial contribution is the best evidence of its popularity and 
of what it is accomplishing. The late Dr. Seaman A. Knapp once 
said that this work first inlSuenced the individual, next the com- 
munity, and finally the public opinion of the State. This third 
period of development has already been reached. For two or three 
years past, individuals, associations of business men, farmers’ organi- 
zations, and county governments have been voluntarily contributing 
to assist the department in extending the work. These contributions 
have been made for the sole purpose of assisting the department to 
do work in sections where it could not otherwise go on account of 
lack of funds. 

With this large force of men in the field, with the people of the 
counties seeing the actual results in crop production and in im- 
proved conditions in the country, public opinion has been rapidly 
crystallized and this work has now come to the point where it is in- 
fluencing the public opinion of the State. In proof of this, it need 
only be said that Virginia, North Carolina, Alabama, Arkansas, 
Mississippi, and Texas have passed laws within the past two years 
permitting coimty boards of supervisors or officers occupying similar 
positions to appropriate money for the purpose of cooperating with 
the demonstration work. In the case of Mississippi, while the law 
does not specifically mention cooperation a number of counties have 
taken advantage of the law to cooperate with the department. Vir- 
ginia, South Carolina, Florida, and Alabama have passed laws ap- 
propriating money to be used in active cooperation with the depart- 
ment in carrying on this work. The amounts appropriated by these 
States vary from $5,000 to $25,000 per annum. In the case of Ala- 
bama, the State appropriating the highest amount, the cooperation 
makes it possible to place a local agent in every county. In North 
Carolina, Arkansas, and Texas the counties are paying at least half 
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of the salary of the local agent. In South Carolina and Florida the 
State appropriation enables the department to appoint additional 
county agents. 

In addition, it should be stated that the agricultural colleges of 
Arkansas, Louisiana, Mississippi, Alabama, Georgia, North Carolina, 
and South Carolina are directly cooperating in the work of carrying 
on the boys’ corn-club work. In these instances an agent is appointed 
by the department in cooperation with the college and such agent 
takes charge of organizing and conducting clubs in the State. 

The agents of the department are everywhere endeavoring to 
cooperate with the colleges and experiment stations and all other 
agricultural forces working in the same field. They are endeavoring 
to use the material gathered by the investigations and researches of 
the Department of Agriculture at Washington and by the several 
State experiment stations for the benefit of the farmer who is being 
instructed. 

In addition to the contributions already mentioned, the General 
Education Board of New York has annually, since 1906, appro- 
priated sums of money to be used in extending the work to cotton- 
producing States at a distance from the weevil. The force employed 
is controlled by the department absolutely, and the only difference 
is that the salary of these agents is paid direct from the fund thus 
appropriated. 

To sum up the entire cooperation the department is receiving, 
it may be stated that for every dollar appropriated by Congress for 
the support of this work in the Southern States an equivalent sum 
is devoted to it from some other source, so that the people themselves 
and those interested in their welfare are practically duplicating the 
appropriation made by the United States Government. All of this 
cooperation is carried on in the most cordial and helpful manner 
and with practically no friction. 

boys’ corn clubs. 

The Farmers’ Cooperative Demonstration Work has greatly as- 
sisted in the solution of many educational and agricultural problems 
by establishing a very complete system of boys’ com clubs through- 
out the Southern States. This subject is too large to permit of any 
lengthy discussion at this time. Corn clubs had been organized 
before the department undertook to organize them in connection with 
this movement in the South, but during the periojl cf extension of the 
Demonstration Work clubs were established as a means of assisting 
the department in arousing an interest in agriculture. They were 
organized systematically in cooperation with the school system and 
with the assistance of the local agents, tc^ether with the unbounded 
enthusiasm created in the general public. One of the important 
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features is that yield, economy of production, quality of product, and 
a written account of work are all made to have their proper weight 
in determining the prize winner. In four years this branch of the 
work has grown from a few clubs with but few boys enrolled to an 
enrollment of nearly 60,000, extending over 13 States. The clubs 
have served the excellent purpose of assisting the department in 
breaking down local prejudice in certain communities against those 
who have often been termed “ book farmers ” ; they have aroused the 
interest of the adult as well as of the boy; they have helped to crys- 
tallize public opinion in favor of practical education; they have 
assisted school-teachers in vitalizing their work; they have attracted 
the boys to the things of the farm, and have served to give them an 
object lesson in the possibilities of farming as a vocation. 

DEMONSTRATION WORK AS A BUSINESS HELP. 

As the Farmers’ Cooperative Demonstration Work naturally deals 
with the practical problem of producing crops upon the farm, it 
takes to the farmer much information that is helpful in a lousiness 
way, besides information as to how he may obtain the greatest yield* 
It has always endeavored to guide the farmer in making the maxi- 
mum yield at the minimum cost. It often helps the poor farmer by 
practical suggestions on the business side* Helpfulness of this sort 
greatly stimulates the desires of those who have not gotten ahead 
very rapidly in a financial way heretofore. The ordinary good 
tenant needs but the slight stimulus of a little helpful information 
to be placed upon the highroad to ownership of land. An increased 
production per acre, the practicing of economy in carrying on farm 
operations, and especially a few helpful hints as to how money may 
be saved by producing upon the farm supplies usually purchased at 
the grocery store, create a desire for ownership of land* In the past 
few years of the department’s experience in carrying on this work, 
its agents in the field have repeatedly observed the fact that the 
better tenants who became demonstrators were soon confiding to the 
agent that they were saving money for the purpose of buying a farm. 
It is impracticable to give figures showing the number of tenants 
who, under the influence of this work, have bought farms either in 
the same locality or in some other locality. The reports from all the 
600 agents in the field show a tendency in this direction. Many 
farmers who were in debt and in hard straits have become demon- 
strators and have stibsequently reported that their indebtedness has 
been entirely wiped out, that they have greatly increased the value 
of their live stock, and have money in the bank. The reports also 
show that a large number of tenants, after several years of demon- 
stration in cooperation with the department, have purchased farms. 
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DR. KNAPP’S CONCLUSIONS. 

In the Yearbook of the department for 1909 the late Dr. Knapp 
said : 

The Farmers’ Cooperative Demonstration Work may be regarded as a method 
of increasing farm crops and as logically the first step toward a true uplift, or 
it may be considered a system of rural education for boys and adults by which 
a readjustment of country life can be effected and placed upon a higher plane 
of profit, comfort, culture, influence, and power. 

The results obtained by the work substantiate that statement. 
The great problem of the present is the dissemination of knowledge 
actually in existence, and here is a system for doing so that has been 
tried and not found wanting. Many thinking men are led to believe 
that the best method is investigation and stiU more investigation, 
but the time has come when the result of years of investigation 
should be universally known. Dr. Knapp stated further : 

There Is much knowledge applicable and helpful to husbandry that is an- 
nually worked out and made available by the scientists in the United States 
Department of Agriculture and in the State experiment stations and by indi- 
vidual farmers upon their farms, which is suflacient to readjust agriculture and 
place it upon a basis of greater profit, to reconstruct the rural home, and to give 
to country life au attraction, a dignity, and a potential influence it has never 
received. This body of knowledge can not he conveyed and delivered by a 
written message to the people in such a way that they will accept and adopt it. 
This can only be done by personal appeal and ocular demonstrations. This is 
the mission of the Farmers’ Cooperative Demonstration Work, and it has justi- 
fied its claims by the results. * ♦ * 

The demonstration method of reaching and influencing the men on the farms 
is destined ultimately to be adopted by most civilized nations as a part of a 
great system of rural education. 



DECOMPOSITION AND ITS MICKOSCOPICAL DETECTION 
IN SOME POOD PRODUCTS. 

By BiTBTOSf J. Howasd, 

Chief, Miorocheniioal Laboratory, Bureau of Chemistry. 

GENERAL DISCUSSION. 

The recognition and evidence of decaj in crude food products is 
a matter of common knowledge and practice, for every housewife in 
preparing fruits or vegetables, whether for preserving or for table 
use. is careful to remove all those parts which bear evidence of decay. 
She recognizes the fact that certain marked changes have taken 
place in the product which make portions of it undesirable as a food. 
Fruits or vegetables in a partially decayed state are rejected, not 
altogether because of danger to health, but as much, perhaps, be 
cause the flavor of the decayed portion has been impaired. A 
little reflection is sufScient to show that the question of decomposi- 
tion in food products is a very broad one and presents many ques- 
tions for study. The microscopy of decay also varies in different 
kinds of products. Therefore in the present case it is intended to 
consider only certain phases of the question as presented in fruits 
and fruit products. 

The Federal pure food law voices the demand of the consumer 
for sound foods when it declares as adulterated a product which is 
in whole or in part composed of a filthy, decomposed, or putrid 
animal or vegetable substance. The gross raw materials manifestly 
come under this provision as well as the manufactured product, 
though, from the standpoint of protecting the consumer from ob- 
jectionable materials, its application to the manufactured product 
is probably of more importance, because the consumer usually re- 
jects for himself decayed tomatoes, apples, plums, and similar prod- 
ucts in the whole condition. In manufactured form, however, the 
consumer is often unable to detect conditions which, if he knew 
them to be present, would cause him to refuse the product. S mall 
consideration can be given to any producer of food products who uses 
decomposed or decayed ingredients with the excuse that their presence 
is not observed in the finished product. No manufacturer has any 
ethical right to sell to a consumer a product made from such material 
that the consumer would refuse to buy if he knew of its presence. 

This demand for a greater degree of care in the production of 
clean, wholesome products is being met by progressive manufacturers 

297 



298 YEAIIBOOK OF THE DEPARTMENT OF AGRIOUETURE. 

in a gratifying manner. Many are discarding or radically modify- 
ing old systems of handling, and others realizing that the use of 
certain kinds of decayed stock is indefensible, are discontinuing the 
practice. Many firms which formerly paid little attention to sorting 
tomatoes before making pulp for ketchup or soup stock have come to 
realize that without this precaution — one which every housekeeper 
would take — it is impossible to guarantee a satisfactory product. 
Workers in some canning establishments have implied that they 
would not use the output of the factories where they were employed 
because of their knowledge of the character of the raw material 
from which it was made. Such statements are sad commentaries on 
the methods of any firm, for it should be that the intimate knowledge 
of its practices on the part of the employees would be one of the 
best advertising assets the firm could have. 

As popularly recognized, decay is associated with certain physical 
changes in the product affecting the color, odor, taste, and texture. 
At times only one of these changes may be detected by an ordinary 
inspection, but it is more common to find two or more of them com- 
bining to produce the final result. Thus in the case of some decaying 
fruit all of these changes may be present. A study of the question 
proves, however, that the effects of decay are more deeply seated than 
is shown simply by these gross changes. There are changes produced 
in the chemical constitution of the product whereby an essentially 
new kind of substance is produced. A careful consideration of the 
question will serve to show that the term “decomposition” is of 
wider application than is indicated by such gross samples as those 
just given, since in its strict sense it means a breaking down of 
the normal product. It sometimes happens that changes take place 
which are only slightly evident to the natural senses, although the 
character of the product has been so changed as to render it posi- 
tively injurious. Notable examples of this condition are found in 
those forms of decomposition which result in the production of 
ptomaines, which are poisonous products present under certain con- 
ditions, and which cause such slight changes that they can not be 
detected by the senses. Fortunately, nearly all forms of decomposi- 
tion are such as to be within the control of the manufacturer in that 
they usually result from delay in making up the product or else to 
carelessness in manufacture. Fresh, sound materials made up 
promptly under sanitary conditions reduce to a negligible quantity 
any likelihood of such decay. 

CAUSES OF DECAY, 

Studies made of decay and decomposition reveal the fact that 
they are usually produced by the invasion and development of low 
forms of plant growth. There are a few cases of so-called physio- 
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logical decays for which no organism has been detected as the direct 
cause. In these cases the tissues show a change in color and in 
texture, as well as a deterioration in flavor. Examples of this type 
are comparatively rare, and are practically negligible as compared 
with the more usual cases of decay. Usually the spoilage is due to 
one or more kinds of organisms which gain access to the fruit, pene- 
trate the tissues, and feed upon certain of the natural constituents, 
reproducing themselves in enormous numbers, modifying or destroy- 
ing the natural properties of the fruit, and introducing new ones. 
In this way they produce, among other results, those gross changes 
which are so familiar in decay. 

The organisms responsible for producing decay belong principally 
to one of three classes: (1) molds, (2) yeasts, and (3) bacteria. It 
sometimes occurs that a single species of one of these may be re- 
sponsible for a given case of simple decay, while on the other hand 
it more frequently happens that two or three of these types may be 
present, in which case a complex condition results. Eegarded from 
the time when the invasion occurs, the different kinds of decomposi- 
tion might be roughly divided into two classes — one of which might 
be termed primary ” or that which occurs in the raw materials pre- 
ceding any step in the process of manufacture, examples of which 
are found in the decaying of raw materials during growth, harvest- 
ing, transportation, or storage. By secondary ^ spoilage is meant 
that which occurs at some stage in the production of the manufac- 
tured article, examples of which are sometimes found in the fermen- 
tation of the partially finished stock stored imperfectly in barrels 
or other containers. In some products the line of demarcation 
between these two classes of spoilage is well defined, but at other 
times one shades off into the other so imperceptibly as to make the 
drawing of any definite line between them impossible. As a general 
proposition, however, there are certain characteristics which distin- 
guish the two classes of spoilage, so that by an examination of the 
final product it may be determined which class is represented. 

METHODS OF EXAMINATION. 

The detection of certain kinds of decay is possible by chemical 
methods, but in others this is at present impossible, and hence a 
microscope is often of the utmost importance. If the product has 
not been finely divided a hand lens or even the unaided eye may 
serve satisfactorily for a gross examination, but such cases are com- 
paratively rare, since the manufacturer usually seeks to remove 
those objectionable portions which could be thus observed. Micro- 
scopes giving magnifications of from 90 to 500 diameters are of 
service. The details of the methods in use in the Bureau of Chem^ 
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istry are given in Circular No. 68,^ and are therefore not repeated 
in detail, though it may not be out of place to state, in general 
terms, the method used. 

For the examination of a sample for molds a small portion of 
the material is placed on a slide and the cover glass pressed down 
to make a mount of satisfactory thinness (about 0.1 mm). The 
noniial tomato products show the more or less perfect cell walls 
with a small amount of coagulated granular cell contents (PL XV, 
fig. 1). The appearance of the contents varies considerably in dif- 
ferent parts of the fruit, an accurate idea of which may only be ob- 
tained by a detailed study of them. Wlien such cells have been invaded 
by bacteria, frequently considerable debris is produced which gives a 
finely granular appearance (PL XYI, fig. 2). The mold filaments, 
when viewed under a power of from 75 to 200 diameters, are visible 
as fine threads scattered through the substance, or at times forming 
a tangled mass as shown in Plate XY, fig. 2. After a little experience 
it is quite an easy matter to detect their presence. It is possible to 
detect yeasts and bacteria also in this kind of a mount, but the use 
of a higher power is more satisfactory. Diluting the substance 
somewhat by the addition of a portion of water also tends to facili- 
tate their detection, since there is then less debris from the cells 
present to interfere with a view of them. 

MOIJDS. 

PENETBATION OF MOLD AND SPBEAD OF ITS EFFECTS. 

Molds are low forms of vegetable growth, composed largely of 
thread-like filaments. These filaments serve the purpose of roots 
and stems; that is, through them the organism obtains its nourish- 
ment, and on them it produces the spores which serve the purpose 
of seeds in propagating new individuals. Molds are mostly surface- 
growing forms, in that they develop only imperfectly in the interior 
of a fruit or package from which air is excluded. An illustration 
of this is found in the case of mold growing on the top of a dish of 
fruit, for it is rarely true that it extends more than half an inch 
into the interior, and usually even much less than that. In such a 
case by carefully lifting out the moldy portion the filaments will be 
practically all removed, though the. flavor and odor may have pene- 
trated the mass so thoroughly as to affect it all. The spores are 
usually produced on the exposed surface of the medium upon which 
it is growing. The examination of a decaying apple or tomato in 
which mold is the causative organism reveals the little fibers pene- 

i Tomato Ketchup under the Microscope : With practical suggestions to insure a cleanly 
product. Circular No, 68, Bureau of .Chemistry, U. S. Dept of Agriculture, 1911. 
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trating into the fruit (PI. XVIII, fig. 2). In raw fruit it is often 
possible, by simple inspection, to determine about how far these fila- 
ments have penetrated by the changes produced in the appearance 
of the fruit at that point. 

While in some cases the physiological changes in the appearance 
of the tissues run closely parallel with the extent to which the mold 
filaments have penetrated, in other instances the discoloration and 
change may precede by quite a space the actual point to which the 
mold has gone. Tomatoes have been repeatedly examined, showing 
decayed spots in which the filaments of mold were within a milli- 
meter (one twenty-fifth of an inch) of the edge of the appearance 
which was the visible limit of the decay. In apples, pears, and 
other similar fruits there is often a browning or some other color 
change in the appearance of the tissues without the mold filaments 
being so intimately associated with it. In these cases the effect ap- 
parently extends some distance from the cause. This is a fortunate 
circumstance in connection with the problem of putting up a whole- 
some product in that it enables the easy rejection of the objection- 
able part in the process of preparation for use. Thus it usually 
happens that the housewife, in trimming fresh fruit for use, is able 
to remove very completely the zone which is infected. 

APPEABANCE OF THE FILAMENTS. 

The filaments produced by different varieties of molds vary some- 
what microscopically, but in general are thin-walled and have more 
or less granular cell contents. The character of the media upon 
which the mold is growing influences to a considerable degree the 
appearance of the growths and also modifies somewhat their micro- 
scopical characteristics. Thus it is that sometimes a form which 
thrives very luxuriantly on one kind of fruit will make a very weak 
growth on another. If conditions are favorable, spores will be pro- 
duced on the more or less exposed surface of the fruit. These are 
often present in enormous numbers and usually give the mold sur- 
face a dusty, powdery appearance. The spores sometimes have dis- 
tinctive colors by which different kinds of molds are popularly desig- 
nated, as “ black ” molds, green ” molds, yellow ” molds, etc., though 
these characters should not be relied on very extensively as a means 
of identification of the species, for it sometimes happei^ that dif- 
ferent species have spores of very nearly the same color. The spores 
vary quite widely as to size and shape, some of them being spherical, 
some cylindrical, and others elliptical. One of the common causes 
of the so-called dry rot ” on tomatoes is a mold having club-shaped 
spores (PL XVII, fig. 1), while another, producing much the same 
appearance on the fruit, has cresc^t-shaped spores. 
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MOLDS IN THE FINISHED PBODtTCT. 

The last two forms of mold mentioned usually begin their attack 
on the fruit in the field while in a green state and culminate soon 
after the fruit has turned red. In fact, they seem to have the influence 
of producing a premature and unnatural ripening. A tomato prod- 
uct possessing many of these spores can be definitely stated to have 
been made from tomatoes which were rotten in the field even before 
they were picked from the vines. They also produce a browning of 
the cell contents and a shrinking which is quite characteristic of this 
form of decay. Even in the completely manufactured product the 
detection of such cells is often comparatively easy. 

One of the molds having cylindrical spores with somewhat rounded 
ends is a species of Spicana (PI. XVI, fig. 1), which grows luxu- 
riantly on tomatoes and produces a white velvety appearance; the 
spores of this species are white in color, as are also the filaments. 
The growth is especially vigorous where ventilation of the package is 
poor, or during damp, warm periods. For these reasons great care 
should be taken to guard against such conditions as far as possible 
in handling the raw or partially manufactured product. 

In some products molds can be detected microscopically as free 
fragments, but more commonly they are found clinging to frag- 
ments of the fruit tissues. When found in such products as ketchup 
and fruit butters, where the materials have been subjected to a pulp- 
ing process of some kind, the filaments sometimes appear as single, 
broken fragments, while at other times the filaments may hold to- 
gether so tenaciously as partially to resist the pulping process and 
appear in the product in clumps and masses. It not infrequently 
happens in some such goods that the clumps are of such size as to 
be discernible even to the naked eye. 

YEASTS. 

Yeasts are much simpler organisms than the molds, and commonly 
consist of qells, which are elliptical or spherical according to the par- 
ticular variety, and form short branching clusters. When growing 
undisturbed, a single cluster may attain such size as to be readily 
seen with the naked eye, but when handled it easily breaks up into the 
individual cells or short chains of 2 to 5 cells each. When growing 
on the surface of a fruit some varieties produce a white fihn, while 
others present a cloudy appearance and still others may be colored, as, 
for instance, in the case of some of the red and yellow varieties. In 
growing they feed principally upon the sugars in the fruit and give 
off as by-products carbonic acid and alcohol ; marked changes in the 
odor and taste of the product result. When a sample containing 
yeast ceils is examined thqy will be found as small rounded or ellip- 
tical bodies scattered through the product. Sometimes short chains 
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Vjomposed of 2 or 3 cells may be found. T\T:ien occurring in chains 
it is common to find the terminal cell much smaller than the others; 
This is the “ bud ” cell, which is in reality a young cell in the process 
of development. (PL XVII, fig. 2.) 

BACTERIA. 

Bacteria are the smallest and simplest of the organisms producing 
decomposition. They commonly appear as little spheres, rods, or 
spirals, with many intermediate forms. Some have ready means of 
motion, moving about rapidly in the media in which they are growing, 
while others are nearly or wholly destitute of this power. In some 
cases they produce on the surface of the food product a white or 
colored growth, while another times their presence is more easily 
detected by the sense of odor or taste than by sight, because they are 
distributed throughout the decaying portion, and their presence is 
not so evident. It not infrequently occurs in the case of some fruits 
that this kind of decay is accompanied by very complete disinte- 
gration of the normal tissues, but this condition should not be con- 
iused with the normal softening of the tissues during the process of 
becoming overripe. A condition of overripeness greatly favors the 
rapid increase and development of organisms if an infection has 
occurred, but the softness itself may not always be due to decay. 
The taste and odor serve as valuable aids in judging of such condi- 
tions, and where there is doubt as to a portion being decayed the 
safes# rule to follow is to discard it. Food products made from 
decayed stock caused by bacteria show these little organisms under 
the microscope in widely varying numbers. The rod-shaped {PL 
XVII, fig. 2) and spiral forms are most easily detected, although 
from the standpoint of effect on the product some of the worst forms 
are of the spherical type, as shown in Plate XVI, figure 2. This 
sample was taken from a tomato, and in a ketchup made from such 
stock the bacteria would be much more difficult to identify positively 
than those shown in figure 3. 

The detection of ketchup made from certain kinds of decomposed 
stock is sometimes possible by a simple inspection of the bottle. 
Yeasts and bacteria tend to settle out in the package, and hence a 
bottle of such a product will show a whitish sediment, composed 
largely of these organisms, if it is not shaken from time to time. 
Teste have shown that a week is sufficiently long in some cases for 
such a separation to be apparent. Though a fairly good ketchup 
may Aow a slight sediment, it is one of the best crude methods by 
which a purchaser can obtain an idea of the character of the product. 
When such a sediment is present undoubtedly the product is open to 
criticism, although its absence is not necessarily evidence that it 4s 
clean, for two reasons : the container may not have stood sufficiently 
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long for the separation to take place, or the decomposition may hare 
been produced very largely by molds and these do not separate in 
the manner indicated. The color has also been considered of some 
value in judging of a product, but this can not be relied upon, since 
it is so largely influenced by the method of manufacture. Prolonged 
boiling, spicing heavily with certain dark-colored spices, or adding 
the sugar at an early stage in the boiling, as well as the use of certain 
kinds of spoiled pulp, all tend to produce a darker color. Formerly 
artificial color was employed by some manufacturers to overcome 
defects in color, but it appears that this practice has now been quite 
generally abandoned. 

During the process of growth, bacteria give rise to many difl;er- 
ent by-products according to the variety^ and the conditions under 
which they are grown. Some give off such substances as lactic and 
butyric acids with the evolution of various odors and flavors. Some, 
as has already been noted, also produce very poisonous products. 
The number of organisms which occur in some products is sufficient 
to startle one not familiar with the subject. In ketchup made by 
household methods the number rarely exceeds 5,000,000 or 8,000,000 
per teaspoonful of the product, or 1,250,000 to 2,000,000 per cubic 
centimeter, as the microscopist would state it. In a manufactured 
product the number is usually considerably more, but experiments 
conducted under factory conditions indicate that the number can be 
maintained at less than 100,000,000 per teaspoonful (25,000,000 per 
cubic centimeter). In contrast with these numbers some products 
have been found that were made of very poor materials in 
which the number of bacteria exceeded 2,000,000,000 per teispoon- 
ful (500,000,000 per cubic centimeter). One sample of tomato 
paste was examined which contained 4,000,000,000 per teaspoonfnl 
(1,000,000,000 per cubic centimeter). The layman when told of such 
facts has sometimes expressed a naive wonder that there remained 
any room in the container for the product itself. To this it might 
be replied that smne of the larger and more common bacteria are so 
minute that a teaspoon level full could hold more than 600,000,000,000 
of them (150,000,000,000 per cubic centimeter). These somewhat 
crude comparisons are made for the purpose of providing some basis 
of comparison for those who are not microscopists. It is seen that 
one must know the nature of the bacteria present and also consider 
their numbe3PS relatively in judging of a product, A knowledge of 
the rapidity with which these organisms increase and the conditions 
favorable to their reproduction and an appreciation of the wide 
difference between ordinary cleanliness and bacteriological ckanli- 
ne^ would go far to solve the problems of manufacturers. The use 
of fresh, first-class material and rapid and cleanly sorting and han- 
't become self-evident necessities when these facts are recognized. 
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Plate XV, 



Fig. 1.— Normal Tomato Ketchup, Showing Cells and Granular Contents 

(X 200). 



Fig. 2.--M0LD Filament from Ketchup Made from Partially Decayed Stock 

(X 150L 
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Fig. 1 .—A Type of Mold, Spicaria sp., Very Frequently Found on 
Decaying Tomatoes (X 300). 

[Some of the filaments and numbers of spores (oblong bodies) are shown.] 



Fig. 2.— Decaying Tomato Cells (X 150). 

[The lower one shows cell containing a large amount of debris produced by the bacteria. 
giTing a Cloudy, granular appearance to the cell.] 
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Plate XVll. 



Fig. 1— Spores and Fragments of Filaments of Mold from 
Decaying Sweet Pepper (X 150). 

[The same or an allied species is one cause of dry rot” in tomatoes.] 



Fig. 2.— Yeasts and Spherical Bacteria Fig. 3.— Rod-Shaped Bacteria from 

from Decaying Tomatoes (x 500). Tomato Pulp, Common in Bad 

Ketchups (X 500). 

[The oval bodies are the yeasts, some in hud- 
ding stage; the bacteria appear as small 
spheres, or pairs of spheres.] 
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Plate XVI 11. 



Fig. 1.— Normal Apple Cells from Sound Fruit (x 200). 



Fig. 2.--APPLE Cells from Decayed Fruit (X 200‘). 
[Shows infesting mold filaments.] 
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Plate XIX. 



Fig. 2.— “Vinegar Eels” from Decaying Blackberries (X 75). 
[Small yeast cells are also present, scattered throughout the specimen.] 
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ANIMAL INVASIONS. 

Worms and larvae of insects are also sometimes found in fruit 
products, though it can not be claimed by anyone that they are 
normal inhabitants. In some cases the eggs are laid in perfect fruits, 
and the larvae or worms ” eat away portions of the tissues and thus 
make the entrance of germs an easy matter; these germs, in turn, 
become the immediate cause of decay. There are, however, other 
cases in which the female is attracted to the product and lays her eggs 
in the material, because of its more or less decomposed condition; 
this is especially true of certain flies. The fact that decaying vege- 
table or animal substances attract flies is a matter of common observa- 
tion. Another example is observed in the case of so-called vinegar 
eels *' which sometimes invade strongly acid products which have 
been produced by bacterial decomposition. In fact, the occurrence of 
these worms is so associated in people’s minds with vinegar that their 
presence has come to be regarded by some as an evidence of a good 
product. Such, howevei', is not the case, and they should rather be 
regarded as indicating questionable manufacturing methods. One 
place where they are frequently found is in decaying blackberries. 
They are large enough at times to be visible to the naked eye, though 
keen eyesight and good light are necessary. Their appearance under 
the microscope is shown in Plate XIX, figure 2, which was made 
from a sample of badly decayed blackberries. 

SUSCEPTIBILirr OF DIFFERENT PRODUCTS TO DECAT. 

From what has been said it is seen that decay or decomposition 
which may have been regarded as a simple, undesirable condition is 
in reality a very complex and at times a dangerous one, and the 
importance of the utmost care in the handling of food products to 
eliminate all possible sources of decomposition becomes more evident, 
A study of decomposition in different varieties of fruit shows that 
there is quite a difference between them in their susceptibility to the 
attacks of the organisms causing decay. Thus it has been observed 
that tomatoes constitute a very suitable medium for a large variety of 
organisms, and as a result the flora producing decay in this fruit and 
its products is a varied one. On the other hand, apples are more 
apt to be attacked by molds. Among berries it has been obsejrved 
that blueberries and blackberries are especially susceptible to inva- 
sions by yeasts and certain acid-producing bacteria, while the molds, 
because of the character of the fruit, are very largely held in check. 
And so examples might be multiplied, but these^ serve to show that 
different fruits vary as to their susceptibility to certain kinds of 
decay, and in considering this question it is important that a study 
20139^~tbe 1911 ^20 
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be made of each kind of fruit before strict limits can be fixed 
which the products must comply. It is also seen that to obtain 4n 
accurate understanding of the question a large amount of experi- 
mental work is necessary, not only in the laboratory but also in 
places of production and in factories. 

ORGANISMS THAT MAY BE PROPERLY PRESENT. 

In the microscopic examination of fruit products, traces of molds, 
yeasts, and bacteria can almost always be found even in the nrost 
carefully prepared products and in moderate numbers should not 
be regarded as objectionable. When, however, their number exceeds 
what experience has shown is to be expected in products made from 
sound material under careful sanitary conditions, one’s suspicions 
are properly aroused. As has already been noted, tests made on 
homemade products and manufactured goods have usually shown 
that the products put up by regular household methods contain 
markedly fewer organisms than even an acceptable factory product. 

This brings us to another phase of the question, namely, that cer- 
tain food products depend for their individual character upon the 
action of some certain kinds of organisms. The so-called curing to 
which certain food products are subjected produces in them changes 
in composition and character which, in a strict interpretation, might 
be considered as forms of decomposition. Such changes, however, 
are to be clearly differentiated from imcontroUed decomposition and 
decay, and such has been the opinion handed down by certain of the 
Federal courts which have considered these points. A well-known 
instance of this kind is exhibited in the manufacture of kraut. In 
this case a lactic-acid fermentation is produced in the chopped cab- 
bage and an essentially new product results. To produce it the 
cabbage is prepared in a careful manner, a certain amount of salt 
added, and the growth of the lactic-acid bacteria induced. Such a 
change, and virtually no other, is desired. A microscopical examina- 
tion of the product reveals the presence of a large number of lactic- 
acid bacteria, and a marked change also results in the chemical char- 
acter of the cabbage by the production of lactic acid. It sometimes 
happens, however, that, due to one cause or another, certain wild 
putrefactive bacteria gain a foothold and produce, an exceedingly 
undesirable change. The product then becomes very different in 
character, and the whole may become a partial or complete loss, for it 
obviously is no longer entitled to be termed “ kraut,” by which is 
meant a certain kind of product fermented by a certain organism. In 
a similar way, cases might be cited in the manufacture of various 
cheeses, wines, vinegars, and some pickles. Thus the characteristic 
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*4avors produced in different kinds of cheeses are influenced as much 
pOThaps or even more by the kind of organisms employed in the ripen- 
ing process as by the kind of milk or method used in manufacture. 
The use of such selected organisms for the production of different 
flavors in a product is plainly an entirely different proposition from 
that of the presence of wild, undesirable organisms indicating imclean- 
liness, deterioration in fla’^or and appearance, or unhealthfulness. 

ECONOMIC CONSIDERATIONS. 

It is evident that the elimination of decomposed materials from 
stock used for manufacturing purposes has an important economic 
aspect as well as an ethical or hygienic bearing, since it means utterly 
discarding stock which previously was used by some manufacturers. 
Such material, whether in the raw or in the partially manufactured 
condition, when it reaches the final stage of manufacture has depre- 
ciated in value. If the ultimate consumer always knew of its true 
character it is probable that this depreciation would be still greater, 
for there would be practically no demand for such goods. The 
manufacturer realizes the truth of this when he so often puts the 
sound, firm strawberries into his preserves or canned stock, while 
the more or less decayed fruit is carried away and barreled, to be 
made into ‘‘ jam ” after the rush of the canning season is over. It 
also explains, in fact, why canned or preserved peaches ran low in 
the number of organisms present, while peach jam ” and “ peach 
butter ” sometimes contain numbers out of all relation to what is 
found in sound products. In one case the consumer can see it and 
would refuse the decomposed product, while in the other instance 
the appearance of the product would not lead the buyer to be sus- 
picious of it. The farmer realizes this when he selects all sound 
tomatoes to offer to the housewife at the city market, but puts in 
everything that has a ghost of a chance of passing muster when they 
are to be shipped to a canner or packer. There is a difference in 
price, someone says. Very true, because of the tendency to try to 
use m<H*e or less questionable raw stock, as well as the fact that so 
large an amount has to be discarded, the buyer pays less, while this 
fact and the very acceptance of such goods lead the producer to be 
more careless in the matter of properly harvesting and marketing 
his product. Thus an undesirable condition all round is established, 
whereas if the buyer would pay a better price he could demand a 
liigher grade article and so decrease Ixis losses that an ultimate saving 
would be effected, to say nothing of the advantage to all those 
handling and consuming the product and the reputation established 
for a socmd output. The writer has seen tomatoes deliverad at fac- 
tories where the loss, due to decay in preparing them for packing, 
amounted to nearly SB per cent, and in some of these cases it was a 
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total loss to the packer, as it all went to the dump. A large part o/ 
this loss would have been avoided if the tomatoes had been pickM 
■when in the proper condition and then delivered promptly. 

It not infrequently happens that because of the slight increase in 
cost which more frequent picking would entail some of the farmers 
in a community allow too long a time to elapse between successive 
pickings. This results in many of the tomatoes which were under- 
ripe at one picking becoming overripe and possibly partially or 
wholly decayed by the next one, and, furthermore, too long a time 
may elapse between picking and delivering. This results in reality 
in a loss to the producer, in that he may find it necessary to discard 
some of his product in the field ; or, on the other hand, the manufac- 
turer may receive deliveries of doubtful character and suffer a greater 
loss because of the culling to which they must be subjected. In such 
a case the loss indirectly falls back on the producer, for the manufac- 
turer in making purchases is compelled to calculate on a greater 
amount of waste, and consequently scales down the price he might 
pay for sound stock. It is self-evident that the manufacturer can not 
afford to pay as high a price for raw stock, in which his loss due to 
decay will be 20 per cent, as he could if it were not over 1 or 2 per 
cent. Educational campaigns along this line on the part of progres- 
sive farmers and buyers in the different localities would unquestion- 
ably result in bettering conditions for all concerned and make the 
return for the total crop greater than under the present system. 
We are, therefore, forcefully impressed with the importance of the 
proper handling of the product all along the line from the producer 
of the raw material, through the hands of the manufacturer, during 
storage and transportation, and even after it reaches the consumer. 

To efficiently solve the problem the method of handling some prod- 
ucts must he changed, since under present conditions it is practically 
impossible in some cases to get them to market in proper condition. 
In such an event it may be necessary to pack the product nearer the 
source of supply, instead of depending upon raw material that has 
spent a sufficiently long time in transportation to allow a more or 
less advanced state of decomposition to occur. The question of 
handling, from producer to consumer, is therefore of primary im- 
portance, as well as the methods of manufacture; in fact, the two 
problems are so closely related that no solution is practicable that 
does not consider both factors. 



l^SSIBIIITIES AND KEED OF SUPPLEMENTAL lESIGA- 
TION IN THE HUMID EEGION. 

By Milo B. Williams, 

In Charge of Irrigation Investigations in the Humid Region, 

Office of Experiment Stations. 

THE PRACTICE OF IRRIGATIOlSr, 

Irrigation was first practiced in the more arid portions of this con- 
tinent. Traces of the crude irrigation systems of the Aztecs are to be 
found in what now constitutes the southwestern part of the United 
States, and Coronado, Espejo, and other Spanish explorers and their 
followers, in the valley of the Eio Grande in New Mexico, replen- 
ished their store of food supplies from the irrigated crops of the 
Pueblo Indians. 

Three centuries later the same practice was adopted by the Anglo- 
Saxon race in the settlement of parts of the Pocky Mountain region. 
The pioneers in the Salt Lake Valley of Utah found that neither 
wheat nor potatoes would grow until the dry soil was moistened by 
turning the waters of some mountain stream upon it. Other bands* 
of pioneers who formed settlements at the base of the Eockies in 
northern Colorado, on the banks of the West Gallatin River in Mon- 
tana, and along the Himiboldt River in Nevada had a similar expe- 
rience. In this way the practice of irrigation spread throughout the 
richer and warmer valleys of the arid portion of the West, and for 
more than half a century all the more valuable crops of these regions 
have been artificially watered. As a result the people of this country 
have come to associate the practice of irrigation with the growing 
of crops in localities where the scanty rainfall produces only desert 
plants. 

Agricultural development in the West, however, has not been con- 
fined to arid conditions alone. There was much land which, while 
arbitrarily classed as “ arid,*' produced good crops while the soil was 
still virgin. This was particularly true of the great central plain of 
California, which for many years was one of the gi’eatest wheat 
regions of the United States, although over much of it the annual 
precipitation is less than 20 inches. The continuous production of 
wheat, however, greatly reduced the yield, and the landowners have 
been obliged to irrigate in order to grow more valuable crops. Simi- 
larly, over the semiarid belt which extends from the Dakotas on the 
north to the Paniiandle of Texas on the south the need of irrigation 
is becoming more and more keenly felt, and every year sees larger 
areas provided with an artificial water supply. 

In more recent jenTS the practice of irrigation has also been ex- 
tended to the production of rice in the Gulf Stat^. Louisiana, Mis- 

ao9 
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sissippi, southern Arkansas, and western Texas have a heavy rainfa]^ 
but their rice fields must receive on an average from 18 to 24 inchfe 
of irrigation water in addition to mature the crop. 

The purpose of this article is to show not only the possibility but 
the need of supplemental irrigation in the growing of the more valu- 
able crops throughout many portions of the humid region. 

THE RELATION OF RAINFAUL TO IRRIGATION. 

A climate having an annual rainfall of 20 inches or more is gener- 
ally regarded as humid, for where this amount of rain is fairly well 
distributed throughout the year arable land can usually be farmed. 
This measure of aridity divides the United States into two nearly 
equal parts, east and west, marked by a belt of semiarid country 
located near the ninety-ninth meridian. Although this division is 
based upon the moisture supply of the climate, it is not a true index 
of the need of irrigation, as many sections having an annual rainfall 
of more than 20 inches do not during the growing season receive a 
dependable precipitation sufficient for farming purposes. Rains must 
come at such times and in such amounts as will properly moisten the 
soil for the preparation of the seed bed and will furnish a reasonably 
constant supply of moisture to germinate the seed and develop the 
plant until it reaches maturity. A check in this supply of soil 
moisture at any stage of the growth affects the quality and quantity 
of the yield and may greatly reduce the profits of the grower. The 
real test of what is a humid section is therefore not the total annual 
rainfall, but the monthly, and, in the case of many plants, the weekly 
amount during the growing season. Viewed in this light, irrigation 
becomes a National need rather than merely a western practice. 

SUPPLEMENTAL IRRIGATION AS AN INSURANCE. 

There is perhaps no other industry so broad or so varied as farm- 
ing. No manufacturer encounters so many uncontrolled elements and 
no factory output is so delicate or perishable or its market so uncertain 
as that of the farmer. One of the main advantages of farming under 
irrigation is that the water supply needed for the growth of crops, 
which is one of the most, if not the most, imcertain factors in other 
farming, is very largely under the control of the grower. This 
advantage, however, has hitherto scarcely been grasped by the 
farmers in the humid section, and few realize that with a small out- 
lay an irrigation plant can be installed which will insure them against 
complete or partial crop failures during droughts. 

Farming conditions, however, have greatly changed in recent years. 
The soils in many localities no longer produce profitable yields with- 
out the application of artificial fertilizers; the value of farm lands 
has greatly increased; farming methods are more intensive; more 
valuable crops are being grown; and consumers are demanding a 
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jrreater variety, a better quality, and a more constant supply of 
delicate farm products. Thus, the farmer of to-day is obliged to 
expend a large amount of money to produce a crop, and if for any 
cause this crop is a failure his losses are greater than in the past. 
The wheat grower of Kansas may produce a crop at an average cost 
of $10 per acre, while the citrus grower of southern California is 
obliged to spend $100 per acre in growing and marketing a crop of 
navel oranges. To insure the wheat crop against a possible drought 
might not pay, while to insure the orange crop is an absolute neces- 
sity, for if the pumping plants which raise water from the bed of the 
Santa Ana Eiver for the orange orchards of Eiverside, Cal., were to 
be shut down that region would in time revert to a desert. Although 
the annual precipitation in the citrus regions of Florida is 55 inches, 
wMle that at Eiverside is only 10.74 inches, one should not conclude 
that irrigation is not necessary in the former, as there are periods 
when less than 1 inch of rain falls in 30 days, and at such times the 
application of a small amount of water may be followed by as good 
results as at Riverside. 

Under average conditions it is safe to say a drought occurs when- 
ever the precipitation in any 15-day period falls below 1 inch. It 
has been the writer’s observation that crops will usually suffer if they 
do not receive considerably more than this amount of rain, especially 
during the spiring and early summer months. Later in the 
season this quantity may not be needed, excepting for late garden 
truck and some fruits. The following table, compiled from rainfall 
records of the Weather Bureau taken at representative points in the 
humid region during 10 growing seasons, 1900 to 1909, inclusive^ 
shows the average annual rainfall, the number of periods of 15 days 
or more with less than 1 inch of rainfall, and the total number of 
days in the 10 years that droughts extended over the 15-day periods : 


Average annual rainfall, number of droughts, and numher of days when irriga- 
tion was required at representative points in the humid region during the 
growing seasons 1900-1909, inclusive. 


Stations. 

i 

Average 

annual 

lainladi. 

Number 
of 15-day 
periods 
or over 
with less 
than! 
indKrf 
rain. 

Number 
of days 
when ir- 
rigation 
was re- 
quired.* 

Ames, Iowa-... 

Inches^ 

3D:3S 

23 

190 

Oshkosh, Wis.. - 

29.78 

27 

29(3 

Vineland, N. J.. - 

47.47 

46 

5^ 

S. C--* - 

47.55 

62 

568 

Selma, Ala..... - 

50.75 

60 

724 

j 


1 No days counted till after a period with less than X inch of imd. 
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POSSIBILITIES IN DIFFERENT SECTIONS. 

For convenience in describing the possibilities and advantages of 
irrigation in the different parts of the humid section the States 
therein have been divided into three groups, viz, North Central, 
North Atlantic, and Southern States. 

NORTH CENTRAL STATES. 

The group known as the North Central States comprises that 
portion of the United States bounded on the north by the Great 
Lakes and Canada, on the west by the Missouri River and the Da- 
kotas, and on the east and south by the Appalachian Mountains and 
the Southern States, and includes the first northern agricultural 
States which are considered entirely humid in comparison with States 
in the West. The prairie States of Iowa, Illinois, Ohio, and Indiana 
are probably the most favored States in the country from an agricul- 
tural standpoint, as they receive an abundant and very even distri- 
bution of rainfall during the growing season and have soils rich in 
humus, which, when properly cultivated, retain the moisture well. 
Common field crops are grown and used principally for the produc** 
tion of live stock and dairy products. Short droughts do not affect 
such crops to the same extent as the more delicate fruit and vegetable 
crops, and pastures and forage crops are probably the crops most 
affected by droughts in these States. 

The normal annual rainfall at Ames, Iowa, is 30.4 inches, and the 
growing season of Iowa extends approximately from April 1 to 
October 1. During the growing seasons, 1900-1909, inclusive, there 
were 23 periods of 15 days or over with less than 1 inch of rainfall. 
Ten of these dry periods occurred in the months of April and May, 
the most critical time of the year, but none lasted over 26 days, and 
therefore it is probable that no serious damage was done except to 
garden truck, pastures, and lawns, save when two or more droughts 
came near together. Six droughts, including the one with the great- 
est duration, 52 days, came in the summer months. It was noted in 
the study of the daily rainfall at the Ames station that a large num- 
ber of small showers generally came during these deficient periods. 
Although these showers did not wet the soil deeply, they tended to 
keep the air humid and to check evaporation losses. Assuming that 
irrigation would be beneficial to Iowa crops after 15 days have passed 
with less than l.inch of rainfall, there were 190 days during the 10 
growing periods when supplemental irrigation could have been used 
to advantage. 

The possibilities of irrigation in Michigan, Wisconsin, and the 
northeastern part of Minnesota are much greater than those of the 
States bordering them on the south. The upland soils ai'e a mixture 


/ 
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Plate XX. 



Fig. 2.— Strawberries Irrigatep by Spray System, Rancocas, N. J. 





Fig. 1.— Subirrigation of Celery at Sanford, Fla. 



Fig. 2.— Irrigated Citrus Grove, Orlando, Fla. 
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.of coarse and fine glacial materials, porous and nonresistant to 
fought, yet responsive to tillage and adapted to the growing of 
garden truck, berries, hardy fruits, hay, legumes, and sugar beets 
when moisture is applied. The lowland soils are sedimentary and 
vary in texture from heavy loams to porous peat. "When thoroughly 
drained these soils are adapted to the growing of many of the most 
valuable crops. The wet condition before drainage does not indicate 
that the soils are immune from drought. Irrigation and drainage 
must go hand in hand to insure the greatest returns. 

The water resources of these States are most abundant. Hundreds 
of lakes, large and small, afford the possibility of constant supplies 
for wilting crops in dry weather. Creeks and small rivers abound 
with opportunities for the installation of small pumping plants at 
the margins of fields. 

The northern climate demands a hardy type of farming. The 
gTowing seasons are short and the winters cold and bleak. These 
climatic conditions make it all the more necessary for the farmer 
to grow his crop without delay or setback. Late planting caused by 
a dry spring may result in the crop being frozen in the fall before 
it is matured. In the spring of 1010 Wisconsin experienced a drought 
which did great damage in the garden sections. Fields prepared for 
the setting out of plants stood idle for weeks waiting for a rain to 
supply the necessary moisture, and when the rain came, at a late date, 
plants were rushed in on large acreages. This resulted in the ma- 
turing of many crops at the same time and caused a flooding of 
the markets and a lowering of prices to an unprofitable figure. A 
later drought the same season caused a celery crop, valued at $1,000 
per acre, growing on peat lands near Waupaca, Wis., to develop seed 
sprouts, which ruined the crop. An abundant water supply was 
within a few feet of the surface and a pumping plant could have 
been installed and the crop irrigated with the profits that would have 
been realized from 1 acre. 

On the other hand, 1| acres of irrigated strawberries at Neenah, 
Wis., yielded berries valued at $200 after the unirrigated vines in 
the same field had stopped bearing. An onion ci^op grown under irri- 
gation in the same locality yielded 483.8 bushels per acre, and the 
onions took first premium for quality at the Winnebago County fair. 
This crop was irrigated six times during the months of June and 
July and received 3.04 inches of water by irrigation and 5.77 inches 
by rainfall. This seemingly large amount of water was made neces- 
sary, as most of the rain came in one large storm and the balance in 
11 small showers, none of which moistened the soil to a sufficient 
depth. 

The four rows of raspberries shown in Plate XX, figure 1, were 
irrigated at Neenah, Wis., by running water in furrows between the 
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rows two or three times each season for the past two years. In 191^. 
berries were picked from the vines 10 days longer than from uniri4- 
gated plats, and a marked improvement was noted in the quality of 
the berries and the tlirift of the vines. The grower o^f these berries 
has also practiced furrow irrigation in an old apple orchard. The 
orchard has borne fruit three years in succession, with a maximum 
yield in 1910 of 1,149 bushels on 3-|- acres. The fruit was all sold 
locally before November for $1 to $1.50 per bushel. 

The annual rainfall for northeastern Minnesota, Wisconsin, and 
Michigan ranges from 30 to 45 inches. Assuming that the growing 
season of these States extends from April 1 to October 1, Oshkosh, 
Wis., had in the 10 growing seasons, 1900-1909, 27 periods of 15 days 
or over with less than 1 inch of rainfall. Sixteen of these periods, 
including the one with the greatest duration, 59 days, came in the 
spring and early summer months. Seventeen droughts were 20 days 
and over in duration and injured nearly all Wisconsin crops. Consid- 
ering irrigation beneficial to Wisconsin farming after 15 days have 
passed with less than 1 inch of rainfall, there were 292 days in the 10 
growing seasons during which supplemental irrigation was needed. 

THE NOETH ATLANTIC STATES. 

The States bordering the Atlantic Ocean from Maine to Virginia 
include a narrow strip of agricultural country wherein great possi- 
bilities seem to exist for that intensive type of farming to which 
supplemental irrigation is adapted. Here are to be found perhaps 
the best markets in the world for farm products. Three hundred 
years of colonization have dotted this land of our forefathers with 
many large cities, but with few up-to-date farming communities. 
Many thousands of acres of virgin lands still lie idle awaiting the 
time when they will be reclaimed by scientific fanning and moisture 
control. The greatest demand made by the markets upon agriculture 
in this region is for food crops for human consumption. Great areas 
are adapted to the production of these crops, and probably some of the 
most suitable lands are untouched by the plow because of their light- 
ness of soil and nonresistance to the effects of drought. 

The Atlantic slope is well supplied with water resources for irri- 
gation purposes. The bulk of the agricultural lands touches the 
streams farther downstream than where the streams are needed for 
power and domestic uses. Many springs and underground supplies 
can also be developed and conserved for times of need. 

The climate of these States is tempered sufficiently by the ocean to 
give longer growing seasons than are found in the North Central 
States, thus enabling early summer and late fall vegetables to be 
raised with irrigation, and aU tree fruits, from the northern apple 
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to the temperate peach, thrive under care. Soil-improving legumes 
%an also be grown in the sterile, tillable, sandy sections if moisture 
be assured. 

New Jersey, with an average annual rainfall of approximately 45 
inches, is typical of the North Atlantic States. Assuming that the 
growing season extends from March 1 to November 1, there were at 
Vineland, N. J., in the 10 growing seasons, 1900-1909, 46 periods of 15 
days or over with less than 1 inch of rainfall. Twenty-eight of these, 
including the one of greatest duration, 52 days, came in the spring 
and early summer. Valuable annual fruit and field crops are affected 
by the early drought, as well as the quick-growing early truck crops. 

Assuming irrigation beneficial to this section after 15 days with 
less than 1 inch of rainfall, there were 352 days in the 10 growing 
seasons when supplemental irrigation was needed. During, a New 
Jersey drought in the spring of 1911 the early strawberry crop in 
many sections was completely ruined. The value of this one year’s 
crop would have paid the farmers affected thereby 250 per cent interest 
on a most expensive spray irrigation system. The irrigation of later 
strawberries under the plant shown in Plate XX, figure 2, increased 
the value of the yield $100 per acre and left the plants in a sturdy 
condition for future bearing. The yield of alfalfa at Vineland, N. J., 
was increased by irrigation during the season at the rate of 2 tons 
of cured hay per acre, worth $20 per ton in the field. 

THE SOUTHEEN STATES. 

The Southern States east of Texas and bordering on the Gulf of 
Mexico and the Atlantic Ocean cover one of the richest areas of 
undeveloped agricultural wealth in the United States. Nature has 
blessed this region with long growing seasons and an abundant water 
supply, which, if evenly distributed, would make this one of the 
garden spots of the world. Up to the present, cotton and com have 
been the principal crops. In 1900 the average size of the farms in 
the South Atlantic States was 108 acres; in 1910 it was 93 acres. 
During the same period the expenditures for fertilizers increased 
from $2,733,000 to $59,492,000.^ If the use of fertilizer may be 
regarded as an index these facts show a tendency toward smaller 
holdings and more intensive farming. The soils of the South are 
as a rule porous and easily worked, but lack fertility. The fertilizers 
which are applied to make up for this deficiency often either lie inert 
during drought or are leached out by torrential rains. The annual 
rainfall varies with the locality from 45 to 55 inches. This insures 
an abundant water supply if properly conserved. There are also 
many artesian basins, where good wells of large capacity can be 


1 Census returns for 1910, 
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obtained for irrigation. The climate of these States is temperate at 
the north and semitropical at the south. Florida produces the most- 
delicate fruit and vegetable crops in the dead of northern winter, 
and the neighboring States can produce as valuable crops in the 
early spring. Intensive farming usually has been hampered by the 
uncertainty of the spring rainfall, and irrigation is needed to insure 
a more constant supply of soil moisture. Rains come in torrential 
storms, which dissipate their waters in surface run-off. Droughts 
follow, with intense heat at critical periods of the plant’s growth. 
Over the greater part of this entire region the summers are wet, 
the winters dry, and the rainfall of the spring and fall months is 
uncertain. 

Assuming that the growing season of the Southern States, exclusive 
of Florida, extends from March 1 to December 1, there occurred at 
Columbia, S. C., in the 10 growing seasons, 1900-1909, 62, and at 
Selma, Ala., 60 periods of 15 days or over with less than 1 inch of 
rainfall. The greater number of these droughts, together with those 
having the greatest duration, came in the spring and fall months, 
with 10 or 15 scattered throughout the summer seasons. It is not 
uncommon to have the droughts materially affect the resistant crops 
of corn and cotton in this region. Considering irrigation beneficial 
to the South after 15 days have passed with less than 1 inch of rain- 
fall, Columbia, S. C., needed supplemental irrigation 568 days, and 
Selma, Ala., 724 days in these 10 growing seasons. 

The semitropical climate of Florida gives rise to agricultural con- 
ditions existing in no other humid State. No Eastern State receives 
the same amount of winter sunshine and none has so large an annual 
precipitation. Truck lands which need drainage in the summer 
need irrigation in the winter, and an effort to combine the two 
processes in the one plant has been quite successful. This has brought 
about the extensive adoption of subirrigation (PL XXI, fig. 1). 

A combination of irrigation and drainage at Sanford, Fla., has 
transformed worthless lands into those producing crops of celery 
valued at $2,000 per acre for one crop. Irrigation of the uplands of 
this State shows similar results in citinis culture. Florida citrus 
fruits ripen and bud in the dry season. Irrigation is needed and 
applied with profit to insure the best maturing of these fruits and a 
prolific setting of buds for the next year’s crop (PL XXI, fig. 2). 

. Irrigation at Albany, Ga., has made it possible to produce an 
abundant growth of alfalfa on worn-out cotton lands. Irrigated 
corn gave a yield three times as large as that in surrounding fields. 
The waters of a flowing well near Selma, Ala., which have been 
wasted for 40 years, have converted portions of a worn-out plantation 
into a productive garden. In this locality valuable food crops can 
be grown for 9 months each year by the introduction of scientific 
crop rotation insured by supplemental irrigation. 
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METHODS OF IRRIGATION IN THE HUMID REGION. 

^rhe trend of irrigation in this country has been from the west 
toward the east — from the arid to the humid regions. Conditions 
which affect the practice of irrigation differ so widely in the two 
regions that the methods followed in the West can not, as a rule, be 
adopted in the East without modifications. In the West it is common 
for a number of individuals to unite in the construction and operation 
of an irrigation system designed to serve the needs of all the stock- 
holders ; in the East irrigation plants are installed usually by individ- 
uals without cooperation. In the East it is also almost impossible to 
develop great water resources and appropriate their use for irriga- 
tion purposes because of the conflicting interests involved, the vested 
rights of other industries, and the fact that the laws of the Eastern 
States give irrigation but little, if any, consideration in the diversion 
of stream 'waters. Lastly, irrigation is not sufficiently vital in the 
East to impress all farmers with its value, and many crops covering 
large areas will continue to be grown without irrigation, the returns 
being considered too low to justify the expense of providing an 
artificial water supply. As a result of these conditions irrigation in 
the humid region will be confined to small units undertaken by indi- 
vidual farmers. 

WATER SUPPLIES. 

Notwithstanding the fact that large water supplies can not be 
utilized for irrigation purposes, the eastern farmer has available 
many smaller supplies which may be developed cheaply. Streams 
varying in size from creeks to large rivers are usually available for 
pumping purposes for considerable distances after their beds cease to 
have sufficient fall to develop power. Ponds and lakes have few 
other uses than for irrigation. Many of the creeks in the farm- 
ing districts which flow only periodically can be made to supply 
many acres by damming up and storing the run-off. Storage will 
also conserve water from springs, flowing wells, and pumped wells 
until it is needed during dry weather. 

Much of the water used in irrigation in the humid region will 
have to be placed on the lands by means of pumping plants, and 
great care should be exercised in the design and installation of such 
plants in order to insure efficiency and to have them adapted to the 
various agricultural conditions and methods of water distribution. 

SURFACE IRRIGATION, 

Surface irrigation is the standard method of water distribution in 
the fields of the arid region. It can not, however, be so readily 
adopted in the humid regions. In many cases it is not desirable to 
change regular-shaped fields and long rows to irregular ones con- 
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forming to topographical features. In other cases it is impossible to 
grade the lands without destroying the even distribution of shallow 
soils and causing injury to the land. Again, many intensively cul- 
tivated and valuable crops are grown too thickly on the surface of 
the ground to permit the running of water between the plants. 
Notwithstanding the above objections, there are many fields in 
the humid regions which can be most economically and ejOSiciently 
irrigated by a surface method. Water can be flooded over the surface 
of naturally level fields or lands having continuous even slopes. Cul- 
tivated row crops on such fields can be irrigated by running water 
in small furrows between the rows. Lands adapted to easy furrow 
irrigation can generally be surface irrigated when in a forage crop, if 
prepared before seeding by dividing the fields into level squares or 
gently sloping long units, so that a thin sheet of water can be flooded 
over a unit at a time. 

SUBSURFACE IRRIGATION. 

There are areas in the humid regions where subsurface irrigation 
through underground tile or pipe can be practiced. (See PI. XXI, 
fig. 1.) Subirrigation requires certain peculiar underground condi- 
tions to be successful, and the farmer should make a careful exami- 
nation of such conditions before adopting tliis method. Level lands 
having a shallow, porous surface soil overlying an impervious sub- 
stratum are best suited to subirrigation. Only shallow-rooting crops 
can be grown without danger of the root fibers stopping up the tile. 
Subirrigation also is not practicable except for crops that will pay 
interest upon a system costing $100 or more per acre. 

A type of subirrigation may be practiced in connection with certain 
drainage systems by incorporating within the drainage construction 
controlling devices for checking the flow of water in the tile in times 
of dry weather. The drainage of all lands upon which valuable crops 
are raised should be designed with subirrigation in view. 

SPRAY IRRIGATION. 

The process of applying water to crops by distributing it through 
the fields under a pressure which will spray it into the air and let 
the moisture fall like a gentle rain has great possibilities in the 
humid region. The system is adapted to any crop of sufficient value 
to justify the cost of installation where the type of farming fol- 
lowed or the natural conditions prohibit the efficient use of a cheaper 
method. (See PL XX, fig. 2.) A spray system will distribute water 
evenly over the surface of rough or rolling lands, regardless of soil 
or undergroimd conditions. Crops completely covering the ground 
can in this way be irrigated without damage. Spray irrigation is 
also well adapted to those humid conditions which demand small 
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and frequent applications of water in the preparation of the soils for 
siting out young plants and keeping them thriving through a dry 
spell, or for softening the surface to aid in weeding and cultivation. 

POSSIBILITIBS AND NEED OF IRRIGATION EAST OF THE MISSISSIPPI. 

The investigations and experiments of the Office of Experiment 
Stations, of some of the experiment stations, and of progressive 
farmers throughout the humid region have demonstrated that the 
possibilities of irrigation are numerous and the need urgent in 
the region east of the Mississippi River. Some of the facts ascer- 
tained by these investigations and experiments are summarized as 
follows : 

(1) Unlike the trend of development in other lines of agriculture, 
the practice of irrigation originated in the West and has progressed 
eastward. From being confined to the strictly arid portion of the 
United States, it has spread to the semiarid, and finally to the humid 
portions of the country. The good results which have followed the 
use of water in such valleys as the Sacramento, of California, and 
the Willamette, of Oregon, where little rain falls during the summer 
months, convinced those living farther east that the use of a little 
water artificially applied during droughts might also be as beneficial. 

(2) In a majority of years nearly all sections of the humid region 
are visited by one or more dry periods of sufficient length to damage 
crops, especially truck and berries and other small fruit. The nor- 
mal annual precipitation of Columbia, S. C., is 47.55 inches, yet in 
10 growing seasons, from 1900 to 1909, inclusive, 62 droughts oc- 
curred in this vicinity. Twenty-seven of these lasted between 20 
and 30 days, 4 between 30 and 40 days, 6 between 40 and 50 days, and 
1 had a duration of 61 days. When one assumes that water may be 
advantageously applied when less than an inch of rain falls in a 
15-day period there would thus be, on an average, 56 days during 
each growing season when irrigation water might be beneficially 
applied in this part of South Carolina. 

(3) The annual rainfall for Minnesota, Wisconsin, and Michigan 
ranges between 30 and 45 inches. Assuming these States to have a 
growing season extending from the first day of April to the last day 
of September, Oshkosh, Wis., experienced in 10 growing seasons 27 
droughts having durations of 15 days or over, when less than 1 inch 
of rain fell. Sixteen of these dry spells came in the spring and early 
summer, one of which lasted 59 days. 

(4) The normal annual rainfall of New Jersey is about 45 inches, 
and this is typical of the North Atlantic States; yet during the grow- 
ing seasons of 10 years this section has experienced 46 droughts, with 
durations ranging from 15 to 52 days. Twenty-eight of these were 
spring and early summer droughts, the most damaging to all crops. 
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(5) In the States bordering the Atlantic farming conditions have 
greatly changed in recent years. A larger quantity of artificial fer- 
tilizers is required for the worn-out soil. The value of farm lands 
has greatly increased, higher-priced crops are grown, more intensive 
cultivation is practiced, and consumers are demanding a greater 
variety and more constant supply of fruit and vegetables. 

(6) It has been demonstrated that irrigation is profitable for such 
crops during long-continued dry spells in all parts of the humid 
region, including the citrus fruits of Florida. 

(7) There are but few years when increased yields for such crops 
as strawberries, celery, etc., would not pay the interest on the first 
cost and the depreciation on an irrigation system, and in such years 
as 1910-11 the yields for a single year might be sufficient to pay for 
the entire system. 

(8) The nearness to markets, the high-priced crops raised, the 
large expenditures necessary for fertilizers, labor, etc., the smaller 
area farmed per man, and the higher land values in the humid region, 
justify the expenditure of a considerable sum per acre for installing 
a system to insure high-price crops against periods of droughts. 

(9) The greater range of climatic conditions, soils, crops raised, 
sources of water supply, and the high cost of installing an irrigation 
system in the East render it necessary that each farmer carefully 
study his own conditions before deciding what method of applying 
water he will use. These also render it advisable in most cases to 
begin irrigating on a small scale and gradually increase the area. 
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Fig. 3.— Cotton Field Damaged by Crawfish After Three Plantings. 




CRAWFISH AS CROP DESTROYERS. 


By A. K. Fishes^ 

Jn Charge of Economic Invent igations. Biological Survey, 

In all lands wild animal life abounds, and as soon as the agricul- 
tural development of a region is begun, many species quickly assume 
beneficial or injurious relations to the growing crops. In the United 
States "we have learned by bitter experience to recognize certain 
noxious species and to adopt more or less effective methods for their 
control. At times, how^ever, we are confronted by the injurious 
activity of a species hitherto comparatively harmless to agriculture. 
Such species may be importations from foreign countries or from 
other States, or they may long have been residents of the areas 
where they develop noxious habits. A notable example of the latter 
class is a large parrot which, after the introduction of’ sheep into 
New Zealand, assumed the role of a bird of prey, gradually aban- 
doning its normal food of wild fruits to feed on those helpless ani- 
mals. It alighted on the sheep, tore gi^eat holes with its powerful 
beak, and ate the kidneys and succulent muscular tissues. Within 
the United States, meadow mice, which are of little economic im- 
portance in wild lands, have at times suddenly increased inordi- 
nately and have invaded extensive agricultural areas. In 1908 thou- 
sands of dollars’ worth of alfalfa was destroyed in Nevada by these 
pests. At about the same time a species of rat, little known except 
to naturalists, overran the Salt River Talley of Arizona, and before 
it could be controlled did great damage to forage, garden crops, and 
fruit orchards. 

OAHAGE TO CROPS BY CRAWFISH. 

Wliile birds and mammals often play the I’ole of pests, it will 
stirprise most people to learn that a species of crawfish, or crayfish, 
as it is sometimes called, does extensive damage to crops in certain 
restricted localities in the South. (PI. XXII, fig. 1.) Heretofore, 
except for occasional injury, as the result of burrowing into earthen 
dams, dikes, or fills, crawfish were generally supposed to be of little 
economic importance. Moreover, in certain localities the larger 
kinds, especially those inhabiting streams, are somewhat extensively 
used as an article of food. 

Very different is it in the Houston clay lands of Mississippi and 
Alabama, where in certain areas infested by crawfiidi it is almost 
impossible to raise any crops with profit. The formation they 
inhabit is a hea^y gumbo soil from 4 to 15 feet in depth, well satu^ 
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rated with water, and overlying a sandstone formation. This is 
an ideal home for a species of aquatic tendencies, since in the driest 
seasons several feet of water remain in the tunnels, and during aver- 
age seasons the water level is not oA^er 3 or 4 feet below the surface. 

The planters within the region of infestation have suffered heavily 
for years, but it is only recently that the outside world has learned 
of the extensive depredations caused by this crustacean. Over a 
wide stretch of country, estimated at not less than 1,000 square miles, 
crawfish prevent to a very considerable extent the successful pro- 
duction of cotton and corn. They do the greatest amount of damage 
just after the plant appears and before secondary leaves are devel- 
oped. (PL XXII, fig. 2.) Large fields of young cotton have been 
destroyed in a single night. Corn also is extensively eaten, but it not 
so badly damaged as cotton. 

An examination of the cotton field, following a raid by crawfish, 
shows that they tear away the tender cotyledons and carry them to 
their burrows. It is not known how many plants one crawfish will 
destroy in a night, but at least a dozen entire leaves have been found 
at the entrance of a burrow, while probably an even greater number 
had been carried below. It would seem that the principal feeding 
is done underground and not during the time of gathering. 

Some idea of the number of crawfish in the district may be gained 
from the statement that in badly infested areas there are from 8,000 
to 12,000 holes to the acre. On one plantation near Muldon, Miss., 
27 barrels of crawfish were picked up in a season, and the following 
year 13 barrels more were secured. Another planter in the neigh- 
borhood estimates that 200 barrelfuls have been picked up on his 
plantation in 10 or 12 years. For this enormous quantity he paid a 
barrel of flour or cornmeal for each barrel of crawfish. 

Some cotton planters replant after the first crop is destroyed, and 
occasionally they thus succeed in securing a fair stand, .especially 
in dry weather. (PL XXII, fig. 3.) The crawfish are much more 
active during showery weather than at other times. If, therefore, 
frequent rains occur soon after replanting, the chances for a crop 
are very poor, but' in dry weather the plants may develop rapidly 
enough to be out of danger when wet weather finally appears. 

Although the plants of these later crops are necessarily smaller 
and more backward, they will produce a fair amount of staple cotton 
if frost is long enough delayed. 

Very little is known in regard to the breeding habits of the in- 
jurious species. Dr. A. E. Ortmann, an authority on the general 
subject, thinks there is only one breeding season and that the eggs 
are laid and the young hatched in spring. The number of young is 
variable, but usually increases with the age of the mother, so that 
females which at first have only from 50 to 100 eggs, may later in 
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life produce 400 eggs or more at' a time. The development of the 
eg^s requires about a month, and the young remain with their mother 
for from one to two weeks before starting an independent life. They 
grow rapidly during the first summer, molting about once a month, 
until they attain in fall, or beginning of cold weather, a length of 
approximately 2 inches. Crawfish are solitary in habits, and two 
are rarely found in one burrow, except during the mating season 
or when females are accompanied by young. 

REPRESSIVE MEASURES. 

On account of the large area# affected and the great cost of labor 
and material, deep tile draining seldom has been used as a remedy 
against the depredations of crawfish. Theoretically, and from a few 
scattered experiments in other regions, it is thought that by lowering 
the water level partial or complete relief may be had. 

As before stated, immense numbers of crawfish have been collected 
during rainy weather or in the evening when they leave holes and 
come to the surface. There is no question that if they are systematically 
destroyed at every opportunity they will soon cease to be a trouble- 
some pest. Instead of attempting to catch them alive and placing 
them in receptacles, they can be much more quickly killed by clubs 
or by crushing under foot. A “ shinny stick ” makes an admirable 
weapon, as the terminal bend lies in the proper plane to make an 
easy and effective blow. Thus laborers can pass from row to row 
destroying all crawfish in sight. To be effective, the work must be 
carried on day and night, whenever the crawfish appear on the 
surface. 

An important reason for collecting the crawfish, rather than 
leaving them to rot where killed, is that when boiled, mixed with 
meal, and allowed to dry they make an extremely valuable egg- 
producing food for poultry. Indeed so valuable is this food that if 
the supply of crawfish were not so dependent upon weather condi- 
tions the preparation of this product might prove a profitable com- 
mercial undertaking. 

'No doubt there are many poisons fatal to crawfish, but to insure 
cheapness our experiments were mainly confined to carbon bisul- 
phide, chloride of lime, and calcium carbide, named in the order of 
their effectiveness. Chloride of lime has the advantage of being a lit- 
tle less expensive. 

Carbon bisulphide. — After many experiments it was found that 
two or three drops of carbon bisulphide placed in a burrow and the 
orifice immediately closed by pressure of the foot, kill the crawfish 
in the course of a few hours. The fluid can be readily inserted in 
the hole by using a long-nozzle oil can (commonly used by loco- 
motive engineers) with an aperture small enough to allow the proper 
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amount of fluid to escape by simple depression. After a little prac- 
tice a man can pass rapidly along the rows discharging a few drci^s 
of carbon bisulphide in each burrow and closing the orifice with 
his foot as he proceeds, thus covering a considerable area each day. 
Tire cost of the carbon bisulphide is at the rate of 1 cent to 75 holes, 
or from $1 to $1.50 per acre. 

CHLOEroE OF LIME. — An ounce of a solution of chloride of lime (of 
the strength of 1 pound to 3 gallons of water) "was found sufficient 
to kill the crawfish in their holes. A 10-quart sprinkling pot, fitted 
with an oil-can nozzle, is convenient for distributing this solution. 
Although the cost of enough chloride of lime to treat a certain area 
is only about a third of that of carbon bisulphide, the time required to 
make the solution and haul it to the field practicably offsets its cheap- 
ness. Taking everything into consideration, therefore, chloride of 
lime has little or no advantage over carbon bisulphide. 

CALcnjM CARBIDE. — Although calcium carbide is effective, its pres- 
ent cost prohibits its use in large quantities. In small fields or where 
few holes remain on the treated area it is useful on account of the 
ease of application. It can be used only in burrows that are nearly 
perpendicular, as otherwise it will not reach the water which is 
necessary for the development of the fatal gas. 

Labok cost. — On account of the innumerable inhabited holes and 
the care required in their treatment, the cost of labor, when extra 
help is necessary, is far in excess of that for material. Inasmuch, 
however, as the soil of the region infested by crawfish can not be 
satisfactorily worked during wet weather, the workers, who are gen- 
erally hired by the year, may profitably be employed in Idlling 
crawfish in stonny weather. Thus the charge against labor would 
be only nominal. 

In conclusion it may be stated that the most practicable and eco- 
nomical means of coping with the crawfish problem is to combine 
poisoning with killing the crustaceans by mechanical means. During 
rainy weather and at twilight in the spring after crawfish become 
active, the area to be planted with cotton or corn should be visited 
frequently, and as many as possible of the crawfish killed before 
seeding time. After the majority have been secured the remaining 
occupied burrows should be treated with poison, preferably carbon 
bisulphide. 



ROTATIONS IN THE CORN BELT. 


By 0. B. Smith, 

Agriculturist^ Office of Farm Man<igemeivt, Bureau of Plant Industry. 

“ It is not so tiring, sir, to plow well, 

For your mind is interested .” — English Plowman. 

INTRODUCTION. 

For the purposes of this paper the corn belt will be considered as 
including the States of Ohio, Indiana, Illinois, Iowa, Missouri, Kan- 
sas, and Nebraska, together with the southern portions of Michigan, 
Wisconsin, and Minnesota, the southeastern portion of South Dakota* 
and the western half of Kentucky. 

Within this area is produced two-thiiKls of all the corn grown in 
the United States, or about 2,000,000,000 bushels annually. Statistics 
of this department for the past 10 years show that on the average 
corn in this area yields about 31 bushels, wheat 15 bushels, oats 28 
bushels, and hay 1.4 tons per acre. 

These yields are only about half what they ought to be. There 
are many farmers within the corn-belt area on land no better natur- 
ally than the average who, year after year, are getting 60 to 60 
bushels of corn, 25 to 30 bushels of wheat, 40 to 50 bushels of oats, 
and 2 to 2-| tons of hay per acre, with but little increase in the cost 
of production and with very satisfactory profits. These larger yields 
are the results of better methods of farming. 

COST AND PROFIT IN CORN CROWING. 

Since corn is the chief grain grown in the com belt, it is presumed 
that farmers consider it the most profitable crop they can raise, and 
this is undoubtedly true where the yields are large. Data secured 
by the section of farm economics of this department show that it costs 
about $14.63 per acre to grow a 60-bushel com crop on land worth 
$100 an acre. With cheaper land and lower yields the cost would 
be decreased. 

The 10-year average yield of the corn-belt States is 30.9 bushels 
per acre, having an average farm value of 42.4 cents per bushel, or 
$13.11 per acre. It is probably safe to say that with the farm price 
of corn at 42,4 cents per bushel, the average for the past 10 years, and 
with a yield of 30 bushels per acre, there is little, if any, profit in 
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growing corn anywhere in the corn belt. The individual fa^rmer does 
not have it- within his power to influence the price of com for the 
general market, but he. can increase his yields by better methods of 
farming. 

How much corn must be grown per acre to make it profitable ? At 
the average farm price of 42.4 cents per bushel the profits per acre 
for increasing yields (assuming the cost per acre to be fixed at $14.63) 
may be seen by examining the accompanying table. 

Profit in corn growing with increasing yields. 


Yield 

in 

bushels 

per 

acre. 

Value 

per 

bushel. 

Value 

per 

acre. 

Cost 

per 

acre. 

Proflt(+) 
orloss(--) 
per acre. 

31.... 

Cents. 

42.4 

$13. 14 

$14.63 

-$1.49 

36.... 

42.4 

14.84 

14.63 

+ -21 

40.... 

42.4 

16.96 

14.63 

+ 2.33 

60.,., 

42.4 

21.20 

14.63 

+ 6.57 

60.... 

42.4 

26.44 

14.63 

+ 10. 81 

76.... 

42.4 

31.80 

14.63 

+ 17. 17 


From the foregoing table it may be seen that with a cost of $14.63 
per acre and the price of corn at 42.4 cents per bushel, a yield of 
35 bushels per acre returns a net profit of but 21 cents, while the net 
profit from a yield of 40 bushels per acre is $2.33, and for 75 bushels 
per acre, $17.17. 

The significance and far-reaching importance of these figures from 
the standpoint of a rotation of crops may perhaps be understood 
more fully if they are presented in a slightly different manner. 
Thus, based on the profits per acre as shown in the last column of 
the table, it may be seen that there is as much net profit in one 
40-acre field of corn yielding 40 bushels per acre as there is in a 
443-acre field of com yielding but 35 bushels per acre; while a 
40-acre field of corn yielding 75 bushels per acre returns as great a 
net profit as a 293-acre field yielding 40 bushels per acre, a 104-J-acre 
field yielding 60 bushels per acre, or a 3,270-acre field yielding but 
35 bushels per acre. 

These data bring out in a striking way the importance and neces- 
sity of so handling the farm as to get increased yields above the 
average of 31 bushels per acre. 

How can an increased yield be obtained? Data secured by the 
experiment stations and by this department on many farms through- 
out the corn belt show that it is as easy to grow 45 to 60 bushels of 
corn per acre after a clover or alfalfa crop as it is to secure 30 to 35 
bushels after a corn or an oat crop. The agricultural experiment 
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station of Nebraska records ^ that in one investigation 31 farmers 
reported average yields of 34| bushels of com per acre on land be- 
fore seeding it to clover and alfalfa and 68.2 bushels per acre on the 
same land after it was plowed up and again planted to corn. 

CONTINUOtrS CORN CULTURE. 

When the rich, black, prairie corn lands of the Central West were 
first broken up it was believed that these were naturally inexhaustible 
lands and would never wear out. So crop after crop of corn was 
planted on the same fields. There came a time, however, after 15 
or 20 years, when the crop did not respond to cultivation ; the yields 
fell off, and lands that once produced 60 to 70 bushels per acre an- 
nually dropped to 25 or 30 bushels. Insects had greatly injured the 
crops ; the land was “ corn sick.” In times of drought the corn 
easily fired. 

Bad practices had developed. The stalks, having little or no 
commercial value, were left standing over winter for pasture and 
■were then broken down, raked into windrows, and burned. At first 
the loss of this vegetable matter by burning was not noticeable, but 
with the passing years the soil became more compact and less friable, 
droughts were more injurious, and the soil baked harder and was 
more difficult to handle. 

This practice of stalk burning is still too prevalent in many sec- 
tions of the corn belt. It is a vicious practice and should be aban- 
doned. No fanner is so rich that he can afford to burn his corn- 
stalks and thus rob the soil of this supply of vegetable matter, which 
is the very first essential and foundation of good farming anywhere. 

Continuous corn culture has no place in progressive farming. As 
a temporary practice on rich virgin soils it is legitimate perhaps for 
a few years while the farm is being paid for and some of the com- 
forts are being accumulated about the home, but it is a shortsighted 
policy for any other purpose and is suicidal on lands which have 
been long under cultivation. 

CORN IN ROTATION WITH OATS. 

With decreasing and unprofitable yields resulting from continuous 
corn culture came the oat crop as an alternating and improving crop. 
For a time corn grown after oats gives increased yields, not very 
large to be sure, but still better than corn in continuous culture, and 
some of the older farmers in the com belt have not yet passed beyond 
this stage of farming. Oats add no plant food to the soil and are 
quite generally an unprofitable crop. The fact that oats can be 
seeded in the spring and the comparative ease with which the ground 


1 Bulletin 122, Nebraska Agricultural Experiment Station. 
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can be put in shape for them are the chief reasons for their use. Like 
continuous corn culture, a rotation of corn and oats may be justifiable 
as a temporary makeshift, but it has no place as such in a system of 
permanently productive agriculture. 

THEEE-YEAR ROTATION: CORN, OATS, AND CLOVER. 

On all the land throughout the corn belt there comes a time when 
the yields from continuous corn culture, or of corn in rotation with 
oats, fail to give satisfactory returns. Good farmers then seed clover 
with the oats and leave the land down in clover the year following 
the oat crop. The clover sod is then plowed under and the land 
planted to corn, thus making a three-year rotation — com one year, 
oats one year, and clover one year. 

The addition of clover to the rotation is a great step forward in 
progressive and constructive agriculture. Its use not only adds one 
year to the rotation, thus resting the land from com that much longer, 
but it actually enriches the soil by adding nitrogen, a valuable plant 
food, and, what is probably fully as important, it makes available 
large amounts of phosphorus and potash in the soil by the decay of 
its roots and other residue. In the decay of this organic matter both 
ihe soil and subsoil are also improved physically. In field tests ex- 
tending over 29 years on the black corn lands of central Illinois, the 
experiment station of that State ^ found that at the end of that time 
corn grown continuously on the same land yielded 27 bushels per acre 
as an average for the last three years of the test. Corn grown in 
rotation with oats yielded 46 bushels per acre, while corn grown in 
rotation with oats and clover yielded 58 bushels per acre without 
the aid of either fertilizer or manure. These results are typical. 

The growing of hay paves the way for a live-stock system of farm- 
ing and a more equitable distribution of labor throughout the year. 
The objection to a three-year rotation like this is the fact that only 
one-third of the farm is in corn each year. As previously shown, 
however, there is likely to follow as great a net profit from this 
one-third of the farm in corn, with its larger yields, after clover and 
with the aid of farm manures made on the place, as there would 
be on the whole farm put into corn without clover in the rotation. 

In some of the newer sections of the corn belt, where the land is 
still rich in humus and nitrogen, some grain farmers sow clover 
seed with oats in the spring and then plow down the clover that 
same fall, thus making a two-year rotation of corn and oats, with 
clover as a catch crop ; or two crops of com and one crop of oats are 
grown. As long as a good crop of clover can be secured this system* 
gives good results. 


1 Bulletin 1:35, Illinois Agricultural Experiment Station. 
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FOUK-YEAR ROTATION : CORN, COEN. OATS, AND CLOVER. 

In a three-year rotation but one-third of the land is in corn. Since 
corn is the chief money crop, every farmer desires to groTv as much 
corn as possible, consistent with good farm practice. Instead, there- 
fore, of growing but one corn crop after the clover crop, two crops 
are grown and the rotation becomes com, corn, oats, and clover. 
This is a good rotation on good land and about 10 per cent more 
profitable than the tliree-year rotation previously described. It is 
successfully carried out on practically all the ordinary prairie soils 
of the com belt, where there still is. for the most part, a large stock 
of nitrogen and humus in the soil. To be successful over a period of 
years this rotation requires that the cornstalks be left on the ground, 
either as manure or cut up. and that the oats, clover, and possibly a 
part of the corn be fed on the place and the manure returned to the 
land. It should not be practiced on poor or run-down lands. 

CORN IN ROTATION WITH CLOVER ONLY. 

The fact that oats frequently fail to return a profit has led a few 
farmers to omit them and run a rotation of corn and clover only. 
Usually two corn crops follow one clover crop. This gives two-thirds 
of the farm in corn each year. The objection to this plan is the fre- 
quent failure to get a catch from seeding clover in the standing corn 
at the last cultivation. When the ground is clean of weeds and firm, 
but the topsoil loose and sufficient moisture present, a satisfactory 
stand can generally be secured, but these conditions do not prevail 
every year. 

In case the clover thus seeded fails, the field can be disked and re- 
seeded to clover alone the following spring. Seeding clover in this 
manner is one of the surest ways to get a stand on land compara- 
tively free from weeds, but on weedy land it is no more likely to suc- 
ceed than if it were sown with oats. 

This rotation of corn and clover is most likely to succeed on rich^ 
black, corn lands, where a catch of clover in standing corn is much 
more certain than on the average upland clay soil. This method of 
corn farming is successful only in the hands of the more careful and 
resourceful farmers and is not to be recommended as a general 
practice. 

CORN IN ROTATION WITH W'HEAT ; CLO^^ER AS A CATCH CROP. 

Corn in rotation with wheat alone is no more profitable and as cer- 
tainly leads to decreased yields of both crops as does a rotation of 
corn and oats, but on some of the richer soils in certain sections of 
the corn belt where winter wheat thrives a two-year rotation of com 
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and wheat, with clover as a catch crop in the wheat, has developed, 
which gives very satisfactory results. The wheat is seeded in tile 
fall- and clover the following spring. After the wheat is cut the 
clover comes on and makes a considerable late summer and fall 
growth, which is plowed down for corn. 

In this rotation the clover is not cut for hay, the entire growth 
being turned under for green manure. In this system half the farm 
is in corn and half in wheat each year, and, as long as a good crop 
of clover can be secured to turn under, it is one of the most profitable 
rotations for a grain farm where wheat does well. Should the 
clover fail to catch in the wheat it is still possible in the more south- 
ern portions of the corn belt to sow a crop of cowpeas after the 
wheat is harvested, to be turned under for corn the following spring. 

By letting the clover stand one year, and cutting for hay or seed, 
this two-year rotation becomes a three-year rotation, corn, wheat, 
and clover. By seeding timothy in the fall and clover in the spring 
and letting the grass stand an extra year for hay or pasture it be- 
comes a four-year rotation. A two-year rotation of corn and wheat, 
with clover as a catch crop, or a three-year rotation of corn, wheat, 
and clover, or a four-year rotation of corn, wheat, wheat, and clover, 
is often adopted in sections where oats are unprofitable and the 
farmer desires to omit them from the rotation. 

In the four-year rotation of corn, wheat, wheat, and clover the 
clover may be seeded with the first crop of wheat, but since the com 
land is prepared by disking for the crop the ground is likely to be 
rough, and farmers prefer to seed with the second crop on the 
smoother plowed soil. This is a popular rotation on soils specially 
well adapted to wheat growing. 

CORN IN ROTATION WITH OATS, WHEAT, AND CLOVER. 

On lands in the corn belt not so well adapted to com as the black 
prairie soils the small grains play a more important role in the opera- 
tions of the farm. One of the most popular rotations in such sec- 
tions and the most satisfactory from the standpoint of labor distri- 
bution is (1) corn, (2) oats, (3) wheat, and (4) clover and timothy 
one or two years. This rotation is adapted to either grain or stock 
farming, and where pasture is needed the clover and timothy may 
l>e left down two years, cutting it for hay the first year and pas- 
turing it the second year, thus makmg it a five-year rotation. 

The principal products sold from the farm in this rotation are 
wheat, live stock, and live-stock products. As long as good clover 
crops are secured and the manure of the farm is properly handled 
and returned to the land, this system will permanently maintain 
the humus and nitrogen content of the soil, particularly if legumi- 
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nous catch crops, such as cowpeas or vetch, are sown in the standing 
corn at the last cultivation. 

In general farm practice with this rotation and witli most of the 
rotations noted in the preceding pages in which clover is used, 
timothy is nearly always sown, being seeded in the fall in the 
case of wheat or rye and mixed and seeded with the clover in the case 
of spring-sown grains. Too often, indeed, timothy constitutes the 
greater part of the mixture and frequently it is made to replace the 
clover altogether. It must be remembered, however, that the timothy 
adds no plant food to the soil, nor does it build up the land. 

The weakest place in this rotation in many sections of the com 
belt is the oat crop. In many cases where farmers started this rota- 
tion when oats were a profitable crop, they do not know just how to 
get out of it now that the oats have become unprofitable. To meet 
this difficulty the rotation described below has been adopted by many 
farmers. 

CORN IN ROTATION WITH COWPEAS OR SOY BEANS, WHEAT, AND CLO\’ER. 

In the southern half of the corn bell, farmers generally consider 
oats an unprofitable crop and grow them only because they fit so 
well into the rotation as a crop to follow corn. Another reason 
sometimes assigned for growing oats in the corn belt, even where un- 
profitable, is in order to have the straw to use as bedding. Sometimes 
oats are also grown under the belief that they are essential as a nurse 
crop for clover. As a matter of fact none of these reasons for grow- 
ing oats is valid unless each year the crop can show a profit in itself. 

In southern Indiana, southern Illinois, portions of Ohio, and 
much of Missouri and Kansas either cowpeas or soy beans may 
profitably be substituted for oats in the rotation. Both these crops 
may be grown either for grain or hay, producing a quality of prod- 
uct even superior to oats for feeding purposes. Both are legumes, 
and therefore are superior to oats as crops for improving the land. 
and both possess the still further advantage of making it unneces- 
sary to plow the ground after them, as in the case of oats, for wheat. 
Disking is preferable and can be effectually done when dry weather 
would make plowing impossibla Furthermore, both cowpeas and 
soy beans can be grown successfully on poorer land and on land in a 
poorer condition of tilth than can oats, and in themselves, either for 
feed or hay, they will return a greater cash value than oats. 

As to which is the more profitable, cowpeas or soy beans, that 
matter has not been satisfactorily determined and will vary with 
the locality.^ The soy beans will stand a little more frost and there- 
fore can be safely grown a little farther north than cowpeas. 

1 See Farmers’ Bulletins 318, Cowpeas, and 372, Soy Beans, V. S. Dept, of Agriculture. 
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Kecent field observations have led to the belief that soy beans will 
have by far the broader general application and will thrive under a 
gi’eater variety of soil conditions than cowpeas. On the heavier 
lands along the central and north-central sections of Ohio, Indiana, 
and Illinois soy beans are being grown with greater success and 
with greater profit than cowpeas. Throughout these sections and 
on the heavier corn lands cowpeas failed to give satisfactory results, 
but where soy beans are properly grown, which includes a proper 
inoculation of the soil at planting time, this crop may be very suc- 
cessful. Without inoculation, soy beans are being grown with 
marked success on some of the stronger soils. However, judging 
from the past experiences of farmers over large areas, it is safer to 
use inoculation as a precaution against failure even on the best land* 

The value of the soy-bean crop in the sections mentioned is being 
realized more and more each year and it is rapidly filling a very 
important place in the rotation on the average farm. At present 
the crop is principally used to supply feed for live stock, but with 
the prevailing prices of seed, farmers will doubtless gradually go 
into seed production, allowing the crop to fill the same place in the 
rotation as at present. 

AVith a four or five year rotation of (1) corn, (2) cowpeas or soy 
beans, (3) wheat, and (4) clover and timothy one year or more, the 
land will be plowed but once in the rotation and that for the corn 
crop. For the cowpeas or soy beans and for the wheat, disking the 
ground will usually be suflicient. 

In sections vrhere wheat is a more than usually important crop 
it is often desirable to grow more than one crop in the rotation. For 
this purpose the above rotation is sometimes modified as follows: 
(1) Corn; (2) cowpeas or soy beans; (3) wheat, with cowpeas sown 
as a catch crop immediately after the wheat is harvested and grown 
either for hay or disked for wheat; (4) wheat; and (5) clover and 
timothy. Or wheat may follow corn immediately, with a catch crop 
of cowpeas seeded on the wheat ground as soon as harvested. In 
this case the rotation will be (1) corn, (2) wheat plus cowpeas, (3) 
wheat, and (4) clover and timothy, A^iere clover does not grow 
satisfactorily the rotation might be (1) com, (2) wheat with cow- 
peas as a catch crop, and (3) wheat with cowpeas as a catch crop, 
then back to corn again. 

CORN IN ROTATION WITH ALFALFA. 

Wliere alfalfa can be successfully grown, a combination of corn 
and alfalfa makes about as satisfactory and profitable a rotation in 
the corn belt from the standpoint of maintaining productiveness and 
financial profit as it is possible to devise. After alfalfa, corn gives 
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from 30 to 50 per cent larger yields than after clover. With clover 
about one-third of the nitrogen in the plant is in the roots and two- 
thirds in the portion above ground, which is removed when the crop 
js cut for hay; while with alfalfa about two-thirds of the nitrogen 
in the plant is in the roots and only one-third in the portion above 
ground. Owing to the fact that it usually takes a full year to get 
alfalfa started and that it is not desirable to plow up the fields so 
long as good yields are being obtained, the land is left much longer 
in alfalfa than in the case of clover, and more com crops are grown 
before returning to alfalfa. A typical rotation is the following: 
(1) Com, (2) corn, (3) com manured, (4) small grain seeded with 
alfalfa, and (5) alfalfa three to six years. On land w'here it is 
difficult to secure a stand of alfalfa with a nurse crop of small grain, 
the small grain is omitted.^ 

In these two crops, corn and alfalfa, is realized more nearly than 
in any other combination of crops yet grown in the corn belt the 
maximum of grain and hay yields and of profits that can be secured 
from an acre of land by ordinary methods of farming. 'Wherever 
a farmer can substitute alfalfa for clover and timothy in the rotation 
without too great a cost, he will be able practically to double his 
profit. 

COBXr IN ROTATION WITH RYE. 

Rye is a very minor crop in the com belt, constituting less than 
1 per cent of the total grain grown. Nevertheless it has an impor- 
tant place in some sections, particularly on the sandy and poorer 
soils, where it will often give a fair yield when wheat, oats, or barley 
will return little. It is also regarded as a better crop to 'seed clover 
with than any other of the grains, as it is less leafy and is sooner 
harvested, thus giving better opportunity for the clover to grow. 
One of the most popular rotations is (1) com, (2) rye, and (3) 
clover, each one year. Eye, like wheat, is seeded either in the stand- 
ing corn or after tlie corn is removed in the fall, and the clover is 
sown the following spring. Eye, of course, like all grains, responds 
to better soils and on the richer lands of the corn belt is often used 
as a substitute for oats in a rotation of com, com, rye, and clover. 

CORN IN ROTATION WITH BARLEY. 

Only in one State in the com belt does barley amount to as much 
as 1 per cent of the grain grown. In Iowa, however, nearly 4 per 
cent of the total grain crop is barley. Barley requires as good land 
for its successful culture as oats. It occupies exactly the same place 
in the rotation as oats, except in the case of winter barley, but is 

^ For methods of growing alfalfa* see Farmers* Bulletin 339, U. S. Dept, of Agriculture ; 
also Bulletin 155, Kansas Agricultural Experiment Station. 
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regarded as superior to oats as a nurse crop for clover. In Iowa the 
last 10-year average shows a little larger cash return per acre for 
barlej^ than for oats. Rotations of (1) corn, (2) barley, and (3) 
clover, or (1) corn and (2) barley, with clover seeded in the barley 
and plowed down the same fall for corn, and all the other combina- 
tions mentioned in the preceding pages with oats, may be success- 
fully practiced with barley. 

MISCELLANEOUS ROTATIONS. 

With the preceding crops the number of possible rotations is limit- 
less ; only the most practical of these which may affect most farmers 
have been touched upon. Local rotations where corn does not form 
a part have been entirely omitted. A 6-year rotation of (1) corn, 
(2) corn, (3) oats, (4) com, (5) oats, and (6) clover has been found 
on a grain farm where but little hay was required. Farther south 
a rotation of (1) corn, (2) corn, (3) cowpeas, (4) corn, (5) clover, 
and (6) clover has been used on a hog farm, and while meeting the 
needs of the hogs, bunched the labor too much in the spring. On 
some large cattle farms a rotation of corn four or five years with 
hay and pasture four or five years is successfully practiced. 

PRINCIPLES GOVERNING THE ESTABLISHMENT OF ROTATIONS. 

Farmers adopt rotations because they desire (1) to get larger 
yields and profits per acre; (2) to distribute their work more equita- 
bly throughout the season; (3) to be more certain of an annual in- 
come than is possible where a single crop is grown ; (4) to maintain 
the productiveness of the farm; and (5) to minimize the injury from 
weeds, insect pests, and diseases that generally accompany a system 
of one-crop farming. A systematic rotation whereby different 
crops follow one another from year to year on each field of the farm 
in orderly suc^ssion makes possible a more careful planning of the 
year’s work. 

In planning a rotation it is necessary to keep in mind the income 
it will bring, the needs of the land, the requirements of the stock kept 
on the place, the effects of each crop on the yields of the succeeding 
crops, and the profitable distribution of labor. There are three main 
classes of crops to deal with in planning a rotation: (1) Small grain 
crops, (2) hay crops, and (3) cultiA’’ated crops. Long experience has 
taught that as a general proposition permanently productive and 
profitable farming requires that these three classes of crops be sys- 
tematically rotated with each other. This proposition holds true for 
the com belt. 

In the rotations discussed, corn is the cultivated and cleaning crop 
of the rotation, but the area of com land that can be cultivated effi- 
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ciently Tvith the usual farm force is limited. This makes desirable 
the planting of some other crop, such as wheat or oats, which can be 
put in before com is planted and requires no cultivation. T\Tien the 
corn is laid by, the harvesting of the grain can begin. 

Both the com and the small grain reduce the productiveness of the 
land; therefore to offset this a soil-enriching crop, such as clover, 
cowpeas, vetch, soy beans, or alfalfa, should be grown. 

LEGUMES IN THE ROTATION. 

Every successful rotation revolves around some legume as a chief 
soil enricher and conditioner. So far as known, history does not re- 
cord a single instance of any long-continued successful system of gen- 
eral farming that has not included one or more legume crops. The 
legume is the key to every rotation. The principal legume in the 
greater jDart of the corn belt is red clover. In Kansas and Nebraska 
it is alfalfa. When clover winterkills, in order to meet the immediate 
situation in the southern half of the corn belt, the field should be 
disked or plowed and planted to co-wpeas or soy beans. If too far 
north for these, a mixture of Canada field peas and oats for hay or 
grain in the proportion of 1 bushel of peas to 1 of oats may be 
planted. If red clover seeded in the spring fails to show a stand 
at harvest time, the stubble should be thoroughly disked, reseeding 
to clover and harrowing it in. This should be done by the middle of 
August or before the first of September if possible. The chances are 
that the clover will make a fair growth that fall and live through 
the winter. The importance and methods of securing stands of 
clover in the corn-belt rotations are forcibly brought out by J. A. 
Drake ^ in his circular on this subject. On all of the poorer com 
lands cowpeas and soy beans should be used at the last cultivation of 
the corn crop as a green manure and for pasture where stock are kept. 
In the more northern sections, especially on sandy lands, hairy vetch 
should be sown. 

The use of alfalfa on the richer and better drained lands of the 
corn belt is highly desirable, and to that end it is suggested that from 
2 to 3 pounds of seed per acre be mixed each year with the clover and 
timothy sown until all of the fields of the farm become inoculated and 
this legume forms a large part, if not all, of the hay grown. It not 
only increases the hay yield, but com also yields more after alfalfa 
than after clover. 

FERTILIZERS IN CORN -BELT ROTATIONS. 

A rotation of crops, even where clover is grown, is not sufficient in 
itself to maintain the productiveness of the soil. After a while the 

1 The Management of Clover in Com-Belt Rotations, Circular 111, Ohio Agricultural 
Experiment Station. 
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clover fails; then the “whole system of farming fails. Clover is 
beginning to fail on many of the corn-belt farms. So long as crop 
yields are satisfactory the matter of commercial fertilizers may be 
neglected. A good rotation with the judicious utilization of all the 
farm manure is the first essential. TVhen the yields in such a sys- 
tem begin to fail, then connnercial fertilizers may be considered. 
Eightly used as a supplement to a good rotation and to farm manures, 
commercial fertilizers are profitable and their intelligent use advis- 
able. Used without a thorough understanding of their nature and 
the part they play in the growth of a crop, loss is as likely to result 
as profit. Practically all the agricultural experiment stations in the 
corn-belt States have issued bulletins dealing with the use of ferti- 
lizers for different crops, for which the reader should send, 

STJMMAET. 

(1) Average corn yields return little or no profit. 

(2) Continuous corn culture, or corn in rotation with oats, barley, 
timothy, wheat, or other exhausting crops, is justifiable only as a 
temporaiT expedient, like getting out of debt. Such a cropping 
system leads rapidly to decreased yields and a run-down farm. 

(3) The addition of clover, alfrdfa, or other legume, to the rota- 
tion is a long step forward in progressive, profitable, and permanent 
agriculture. It is the first step necessary in building up the farm 
and in maintaining increased yields. 

(4) A rotation of crops alone, even when clover is included, will 
not maintain yields permanently. After a while the clover fails. 
With it the whole system fails. 

(5) Barnyard manure is one of the best fertilizers to use in keep- 
ing up yields permanently. In addition, some soils require that lime 
and phosphorus, or potash, or all three, be added to secure the highest 
thr ift of the clover crop and the greatest yields of corn. 

(6) Legumes, live stock, and fertilizers, stated in the present order 
of importance in the corn belt, are the essential features which enter 
into a system of farming that will keep the soil permanently produc- 
tive and return maximum yields. 



THE WINDS OF THE UNITED STATES AND THEIR 
ECONOMIC USES. 

By P. C, Day, 

Climatologist and Chief of Division, United i^tates Weather Bureau, 
SOURCE OF DATA. 

At each of the principal telegraphic reporting stations of the 
Weather Bureau in the United States there is maintained, by use of 
the most approved aj^paratus, a continuous record of the velocity and 
direction of the vrind. These records at many of the stations extend 
back to the establishment of the Government weather-reporting serv- 
ice in 1871, thus furnishing continuous records of wind velocity for 
the past 40 years. 

The total number of stations at which a continuous record of wind 
movement is now maintained by the Weather Bureau is about 200, 
which, with others that have been in operation during portions of the 
above period, but discontinued for various reasons, makes it possible 
to obtain fairly good records of the hourly, daily, monthly, or annual 
values of the wind movement at about 300 different points well dis- 
tributed over the United States, and embracing every character of 
exposure from near the level of the sea to the tops of some of the 
highest mountains. 

Probably in no other country of the world has there been accumu- 
lated such a wealth of data from which to deduce important informa- 
tion as to the character of the winds, their peculiar distribution, and 
their variations over such a large area as is now available from the 
records of the U. S. Weather Bureau. 

Despite the fact that many of the data so collected have been 
printed both monthly and yearly in the various Weather Bureau 
publications, no extensive compilation of these individual values into 
harmonious totals, averages, etc., has been published in convenient 
form for ready reference by those interested in the study of the 
winds, either in scientific investigations or in the practical application 
of their energy to usefully serve our every-day needs. 

DISCUSSIOlSr OF AVAILABLE DATA. 

In any discussion of the winds, their force, or direction, it ic of 
fii’st importance that the elevation of the registering instrument 
20139 °— YBK 1911 ^22 337 
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above the ground during the period of observation be known, as 
also the details of the local environments. 

On account of the commercial demands for prompt information 
regarding weather conditions, it is generally necessary to locate 
Weather Bureau offices, including the instrumental equipment, at 
points in close contact with the great business centers, often in the 
very heart of the larger cities, where the erection of new and taller 
buildings in the immediate vicinity, which interfere with the proper 
exposure, requires frequent changes in the elevation of the instru- 
ments. 

As a result of these changes in elevation and environment, the 
compilation of average values of the wind movement or direction is 
attended with much difficulty when attempt is made to reduce the 
observed data to some standard elevation and exposure for all 
stations. 

The accompanying charts (Pis. XXIII to XXIX), showing the 
average hourly velocities of the wind and its direction throughout the 
various portions of the country and for special months of the year 
and hours of the day, with diagrams indicating the daily march of 
the winds and their variations at different levels, present a graphic 
summary of some of the more important features of a paper on the 
winds of the United States which the writer is now preparing for 
publication as one of the series of bulletins issued by the Weather 
Bureau. 

The limits of this article will not admit of the publication of 
detailed tables or of any extended discussion of the local features 
that a close study of the individual tables may disclose, and only 
a few of the more important details will therefore be touched upon 
in this brief review. 

The data from which the charts were prepared are based mainly 
upon records for the 20-year period, 1891 to 1910, inclusive, that 
period of time being considered sufficient to establish a satisfactory 
average, and are therefore comparable as to the period of time cov- 
ered, and they are also presented in the local standard of time in 
use at the several stations. 

As the variations in elevation at the different stations are such 
that a chart showing the average velocities without regard to the 
elevation of the instruments above ground would be without value, 
an attempt has been made to correct the recorded velocities at each 
station to the velocity it is estimated the wind would have attained 
at a uniform elevation of about 100 feet above the earth’s surface. 

CHANGES IN VELOCITY DUE TO ELEVATION. 

Observations of the wind velocity at various elevations above the 
ground show that near the earth’s surface the velocity increases 
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rapidly with increasing elevation. In the vicinity of the Salton 
Sea, Cal., observations of the wind velocity for various elevations 
made in connection with certain evaporation investigations showed 
that from the earth's surface to an elevation of 10 feet the increase 
in the average hourly velocity was at the rate of about IT miles per 
100 feet, from 10 to 20 feet the increase was at the rate of about 10 
miles per 100 feet, and from 20 to 40 feet the rate of increase dimin- 
ished to about 7 miles per 100 feet, while from observations made at 
the top of the Eiffel Tower, at Paris, the rate of increase from an 
elevation of about TO feet above the earth’s surface to the top of the 
tower, 1,000 feet, averaged about 1.6 miles per 100 feet. 

A comparison of the wind velocities at a number of the stations 
of the Weather Bureau where changes in elevation have been made, 
both before and after removal, with the records from near-by stations 
whose elevations have remained unchanged, together with data from 
a few stations where at time of removal comparative records were 
made for short periods at both exposures, indicates that from about 
50 feet to 100 feet elevation the hourly rate of increase averages 
about 3 miles per 100 feet, and from 100 to 200 feet the average 
increase in velocity has been estimated as at the rate of 2 miles per 
100 feet. It is probably true that near large bodies of water and 
over the level prairies the rate of increase in wind velocity at the 
lower elevations is much less than for corresponding changes over 
the broken, hilly, and wooded parts of the country, but at the present 
time it is not feasible to attempt to differentiate between these ex- 
posures. In preparing the accompanying charts the records of wind 
velocity at the various stations in the United States have therefore 
been corrected to a common elevation of 100 feet above the ground 
by applying a positive correction to the observed average hourly 
velocity at the rate of 3 miles per 100 feet at all stations where the 
wind instruments are exposed at from 50 to 100 feet elevation, and 
a negative correction at the rate of 2 miles per 100 feet at stations 
with elevations greater than 100 feet. At but few of the stations 
is the elevation less than 50 feet, and likewise but a small number 
have elevations exceeding 200 feet. 

In view of the fact that in the large cities the expanse of build- 
ings acts in the same, manner as the earth's surface in retarding the 
progress of the winds, thereby raising, the general surface to the 
average level of the roofs of the buildings, it is deemed necessary 
to make some allowance for that condition. Therefore, in the 
largest cities, 500,000 population or over, it is estimated this factor 
is equivalent to 50 feet elevation, and in cities from 100,000 to 
500,000 population it is estimated at 25 feet, and a corresponding 
correction has been applied to the records. 
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It must be understood, of course, that all these corrections are 
largely estimates, and a closer study of the question may show that 
for certain stations or areas the corrections are in error, since it is 
well known that the wind velocity is greatly influenced by local 
topography, such as the trend of the mountains and the configu- 
ration of the land and water areas, giving rise to currents of widely 
diflerent velocities at even near-by points, or modifj^ing materially 
the rate of increase with elevation, and it is recognized that these 
conditions should be considered as far as practicable in reducing 
the discordant values to a comparable basis. 

HOURLY VELOCITIES. 

A glance at Plate XXIII, Average hourly wind velocities,” clearly 
shows the effects of elevation, of proximity to large bodies of water, 
and of the open, level plains in the increased wind movement. 
Along the Atlantic coast the alternating land and sea breezes carry 
the average velocity for the entire year beyond 10 miles per hour, 
and for exposed points and for certain months of the year the wind 
attains average velocities as high as 16 and 18 miles per hour. Simi- 
lar conditions prevail along the Great Lakes, where, near the shore 
line, the average velocities rise to 10 and 12 or more miles per 
hour. Likewise, along the Gulf coast the wind attains considerable 
average velocity. 

On the Pacific coast the sea breezes are usually quite moderate 
from central California southward, the average velocity at San 
Diego being less than 6 miles per hour. On the middle and north 
Pacific coast, however, extremely high winds prevail at times, and 
at some of the headlands along the immediate coast of central Cali- 
fornia the average velocity of the wind exceeds that registered at 
the summit of Pikes Peak, Colo., at an elevation of more than 14,000 
feet above sea level. 

HKJH WINDS ON THE MIDDLE PACIFIC COAST. 

At Point Keyes, Cal., a small peninsula jutting into the Pacific 
Ocean a short distance north of the Golden Gate, the average 
annual velocity of the wind at an elevation slightly exceeding 500 
feet above sea level and less than 50 feet above the ground reaches 
20 miles per hour, and during some months of the year the average 
velocity is more than 25 miles per hour. 

Among some of the remarkable winds that have occurred at that 
point may be mentioned the storm period of May 15 to 20, inclusive, 
1902, during the entire 6 days of which the average wind velocity ex- 
ceeded 50 miles per hour, and for a period of 24 consecutive hours 
it blew at the rate of nearly 80 miles per hour, with a maximum 
velocity for a 5-miniite period of 110 miles and an extreme velocity 
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at the rate of 120 miles per hour. Likewise, during May, 1903, the 
velocity averaged more than 50 miles per hour for 9 consecutive 
days — ^May 14 to 22, inclusive. 

WI^DS OF THE GREAT PLAINS. 

Over the Great Plains region from the Dakotas to Texas the 
average wind velocities approach those near the seashore, ranging 
from nearly 12 miles per hour in North Dakota to more than 15 miles 
in the Panhandle of Texas. The wind movement in the above region 
is highest as a rule in April and lowest during midsummer, the 
avei’age velocity for April exceeding that for July from 25 to 
nearly 50 per cent. 

WINDS IN MOUNTAIN EEGIONS. 

In the protected valleys of the Appalachian Mountain region the 
winds are usually light, generally less than 8 miles per hour, but 
at exposed points, especially in the northern portions, the velocities 
ore much higher; indeed, the highest wind velocities in the United 
States are probably registered at the top of Moimt Washington, 
N. H., elevation about 6,300 feet, where even during the summer 
months the average hourly velocity exceeds 25 miles, and in winter, 
under the influence of the cyclonic circulation, clue to its loca- 
tion in the path of nearly all the storm tracks that cross the United 
States, the average velocity rises above 30 miles per hour. Tliese 
high velocities do not pi'evail tliroughout the entire elevated por- 
tions of the Appalachian Mountain region, however, but diminish 
rapidly toward the south. At Moimt Weather, Ya., ele'^’ation slightly 
more than 1,700 feet, the average velocity in January is 18.3 miles 
per hour, and in July it is but 11.7 miles; while at Mount Mitchell, 
N. C,, elevation 6,700 feet, about 400 feet higher than Mount Wash- 
ington, the average velocity during the summer months appears to 
be but slightly more than 10 miles per hour. Likewise, in the moun- 
tain and plateau districts of the West the wind velocities at the less- 
exposed points are quite low, while at the extreme elevations the 
velocities are not so high as at Mount Washington, and are but 
slightly higher than those near the sea level at exposed points on 
the middle and north Pacific coast-. The average velocity for the 
year on Pikes Peak, Colo,, elevation 14,134 feet, is but 22J? miles per 
hour, falling to an average of 13.5 miles in July and rising to 27.1 
miles in March. 

DAILY MARCH OF THE WIND> 

The average daily march of the wind near the earth’s surface for 
each hour of the day and each month of the year is shown for two 
representative stations, one on the eastern seacoast and the other in 
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the middle Plains region. (See figs. 9 and 10.) In both cases the 
action of the sun's heat in accelerating the wind movement is graphi- 
cally shown, the wind rising regularly with the increased power of 
the sun’s advancing heat and falling with the lessening effect of its 
declining rays. Near the earth’s surface the average increase in 
wind movement during the daylight hours, over those of the night 
time, ranges very generally from 20 to 40 per cent, and in excep- 
tional cases the increase is 50 per cent or more above the average 


AM. NOON. P.M. 



Pig. 9. — ^Ditimal march of the wind near the earth’s surface, seacoast station, Atlantic 
City, N. J. Local standard time. 

night velocity. A few exceptions to this rule occur near the Pacific 
coast where, on account of small temperature changes or the effect 
of local air drainage, the night velocities are equal to or slightly 
greater than those of daylight. For the upper elevations the daily 
march of the winds is reversed from that near the surface, the eleva- 
tion at which this reversal takes place varying with local conditions, 
and the night velocities exceed those of the daylight hours. Figure 
11 ^ows the hourly values for Pikes Peak, Colorado, and similar 
results are shown in the records from Moimt Washington, New 
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Hampshire; Mount Mitchell, North Carolina; and Mount Tamalpais, 
California. At Mount Mitchell the velocity at noon is but slightly 
more than 50 per cent of the midnight velocity, and at Blount Tamal- 
pais similar conditions exist, while at Pikes Peak and Moimt TT ash- 
mgton the midday winds are from 75 to 85 per cent of their velocity’ 
at midnight. 



10. — Diurnal march of the wind near the eartb^s surface. Inland station, Dodge City, 
Kans. Local standard time. 

WINDS DURING THE DAYLIGHT PERIOD. 

Plate XXIV shows the average hoTirly velocity of the wind during 
the daylight hours, 6 a. m. to 6 p. m. During this period the average 
vdocity of the wind rises to 10 miles per hour or more over large 
areas of the country and passes above 14 miles per hour in portions 
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of the Great Plains region and above 15 in the Panhandle of Texas, 
the western portions of Oklahoma, and in parts of North Dakota. 
Along the shores of the Great Lakes it is above 10 miles and exceeds 
12 miles per hour at exposed points, while at points on the Atlantic 
and Pacific coasts the average velocity is in excess of 16 miles per 
hour. 

In the protected valleys of the Appalachian Mountain region and 
in the interior of the Gulf States the average velocity is somewhat 
less than 10 miles, and similar velocities appear on the south Pacific 
coast and in the protected valleys of the western mountain and 
plateau districts. 

EXTREME DAY AXD NIGHT VELOCITIES. 

Plates XXV and XXVI show the average velocity at 3 p. m. and at 
6 a. m., respectively, local time, these being the approximate hours of 
maximum and minimum wind movement. The marked difference 
in the velocities shown on these charts is apparent when the areas 
above and below an average of 10 miles is considered; in fact the 
increase of the winds near midday over those near sunrise averages 
generally more than 50 per cent of the lower velocity, but ranges 
from more than 100 per cent down, depending upon the location of 
the station and its environments. Along the immediate Atlantic 
coast this increase is quite small, ranging from 10 to 20 per cent, 
and it is likewise low on the lower lakes and to a less extent on 
the upper lakes and on the Gulf coast. On the Pacific coast it 
ranges from 151 per cent at San Diego to — -3 per cent on the extreme 
northwest coast of Washington, with marked variations on the mid- 
dle Pacific coast. At San Francisco, Cal., the average velocity at 
3 p. m. exceeds that at 6 a. m. by 146 per cent, while at Point Reyes 
the 3 p. m. velocity is 5 per cent less than that at 6 a. m. The in- 
creased velocity of the early afternoon winds over those of the 
early morning is most pronounced in the legions of light winds. 
In the protected valleys of the Appalachian and Rocky Mountain 
r^ons this increase ranges from 75 to more than 100 per cent, while 
over the Great Plains, where, generally, high average velocities pre- 
vail, the increase is much less, generally from 30 to 50 per cent. 

CHARACTERISTIC WINDS. 

The geographical location of the United States is such that the greater 
part of its territory lies within the path of the general westerly winds 
common to its latitudes, and but for the obsteuetions offered by the 
mountain rang^, hills, etc., the influence of the large bodies of water, 
and the variations of atmospheric pressure due to the movements of 
cyclonic and anticyclonic storms, the surface winds would exhibit a 
^heral movement from some westerly point, save over the extreme 
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Plate XXIII. 
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Plate XXIV. 



Average Hourly Velocity of the Wind, Daylight Hours, 6 a. m. to 6 p. m., Local Standard Time. 

Estimated for Elevation of 100 Feet. 
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Plate XXV. 



Average Hourly Velocity of the VYind at 3 p. m., Local Standard Time, the Approximate Hour of Greatest 
Wind Movement. Estimated for Elevation of 100 Feet. 
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Plate XXVI. 



Average Hourly Velocity of the Wind at 6 a. m.. Local Standard Time, the Approximate Hour of Least 

Wind Movement. Estik.ated for Elevation of 100 Feet. 
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PLATE XXVII. 



Prevailing Direction of the Surface Winds, January. 
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PUTE XXVIII, 



Prevailinq Direction of the Surface Winds, July. 
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Plate XXIX. 



Prevailing Direction of the Surface Winds, for the Year. 
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southern portions, where the northeast trade winds prevail at cer- 
tain periods of the year. On account of these interferences with the 
general drift of the atmosphere, there are developed systems of 
winds more or less persistent as to seasonal occurrence and geographic 
limits. 

The different rates at which the land and water surfaces absorb 
and lose the sun's heat cause, near the shore line of large bodies 
of water, the well-known land and sea breezes, and we have these 
reversals of wind movement in the immediate vicinitj" of the sev- 
eral coasts and in the lake region. The prevailing trend of the 
wind along the coasts is, however, from some westerly point, except 
along the Gulf and south Atlantic coasts, where the effect of the 
trades begins to be felt, and the trend is from the south and east. 

In the northern Plains region and upper Mississippi Yalley west to 
north winds prevail, penetrating well into the middle plains and 
middle Mississippi Valley during the colder months of the year, but 
receding far to the northward during the summer months. 

In the west Gulf and southern Plains regions southerly winds pre- 
dominate, theii' sphere of influence, however, extending far to the 
northward and northeastward with the advance of the warm season ; 
in fact, by midsummer they prevail throughout the entire country 
east of the Eocky Mountains, save for small areas from the northern 
mountains eastward to the Great Lakes, where they continue from 
the west or northwest. With the return of winter they recede to 
the southward, and by January their sphere of influence is largely 
limited to the southern Plains region and portions of the Ohio Valley. 

On the Pacific coast, save for the rather slight land and sea breezes, 
the winds are normally from some westerly point, while in the moun- 
tain regions the winds, though generally from some westerly point, 
are nevertheless greatly modified by local environment. 

SPECIAL WINDS. 

In addition to these more or less permanent winds there are others 
uncertain as to occurrence but possessing such marked features as to 
have assigned to them names which are supposed to denote something 
of their character. 

Among these may be mentioned the ‘‘ blizzard,” an occasional win- 
ter visitor to the northwest region, intensely cold and of high 
velocity, sweeping suddenly from the northward over the Great 
Plains and upper Mississippi Valley, and in exceptional cases ex- 
tending far to the southward and eastward, sometimes lasting for 
several days, in other cases of short duration only. These storms 
are frequently accompanied by snow and sleet, and the frozen ice 
crystals, driven by the fierce strength of the wind, together with the 
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accompanying severe cold, force man and beast to quickly seek shelter 
or face probable death. 

Directly opposed to this terror of the Northwest is the “ chinook,” 
a warm and generally dry wind, peculiar to mountain regions, but in 
this country applied to certain winds of winter that occasionally 
occur in the northern Eocky Mountain and other northern regions, 
their influence at times extending far into the surrounding plains. 



Pig. 11, — Diurnal march of the wind at an elevated station, Pikes Peak, Colo. Local 

standard time. 

These winds frequently follow within a short period after the occur- 
rence of a blizzard, and the first gentle touch of their warmth is like 
a summer zephyr as compared with the intense cold that may have 
been previously prevailing. They begin usually as light breezes, but 
frequently increase to high velocities, their warmth .and general 
dryness rapidly melting or evaporating the accumulated snow and 
making it possible for domestic or other animals, exposed without 
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shelter, to secure food and obtain rest from their fight against the 
cold. Were it not for the occasional occurrence of these warm winds 
animal life could not survive the severe winters of that region with- 
out special protection and an adequate supply of stored food. 

Over the southern Plains region and sometimes extending into the 
middle Plains States, occasional “ hot winds occur during the 
warmer months of the year, blowing generally from the southwest 
with considerable force, and in extreme cases they have been de- 
scribed as similar to a blast from a hot furnace, absorbing the 
moisture from the soil and literally drying vegetation as it stands 
in the fields. Immense damage may be caused in a few hours by 
these winds at critical periods of crop growth and development, and 
if continued over several days, as sometimes happens, the suffering 
to human and animal life from the abnormally heated atmosphere 
may be intense, and the damage to crops so widespread as to consti- 
tute a National calamity. A similar dry, hot wind, the Santa 
Ana,'’ occurs at intervals in portions of California, blowing from 
the north, however, and occasionally causing much damage to 
vegetation. 

ECONOMIC USE OF THE WUND. 

Space in this paper will not permit of showing all the uses to 
which the winds may be put economically to serve the needs of man, 
but it is hoped the accompanying charts will furnish the means 
whereby those seeking information as to the possibilities of utilizing 
their force as a cheap source of power may have before them some 
of the more important details as to the average rate of motion in 
the different portions of the country, the time during which certain 
velocities may be maintained, their prevailing directions, etc. 

Air in motion is a vehicle of energy whose power depends upon 
its rate of movement. It has been a potent agent in the work of 
leveling the mountains and filling the valleys of the earth by sweep- 
ing from the one to the other the loose fragments of rock disin- 
tegrated by the action of the elements, and great areas of the earth’s 
surface have been covered to varying depths by this action. It trans- 
ports the moisture from the sea to the land, watering the earth and 
forming the rivers. It scatters the seeds of plants and trees far and 
wide, and thus fosters the distribution of vegetable life. 

In our own country the westerly winds, laden with moisture evap- 
orated from the wide expanse of the Pacific, deposit their load 
largely on the sides of the Sierra Nevada and Rocky Mountains 
and their outlying ranges. Much of this moisture falls as snow 
and the winds sweep and pack it into the depressions, where it 
lies till late in summer, furnishing a supply of water to feed the 
streams and reservoirs used to irrigate the large areas of orchard 
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and garden in the valley's below. East of the mountains the south- 
erly winds of the spring and summer transport the moisture evap- 
orated from the Gulf of Mexico to the Great Plains and Mississippi 
Valley regions, where, in the form of rain, it watei's the great cereal 
and grass producing areas. Likewise the valleys and hills of the 
eastern districts are watered in turn the moisture-laden winds 
from the Great Lakes, the Gulf, and the Atlantic. 

Man has made use of this force to a greater or less extent from 
the earliest periods of history by harnessing it to perform useful 
work. The development of a knowledge of its power may he observed 
b}^ comparing the rude sail raised by primitive man to assist him in 
propelling his dugout across a small stream or from island to island 
with the full-rigged ship of the present day, as she proudly moves 
from some great harbor, laden with a mighty cargo, to cross the 
widest ocean. Likewise may we compare the cumbrous wooden wind- 
mills of the earlier settlers of our own country with the powerful 
steel mills of the present day. 

The micertainty of continuous or sufficient wind movement when 
urgently needed has always militated against a more extensive use 
of this natural source of power in labor-saving devices, but there 
is much work that can be economically performed by the wind had 
we a better knowledge of the regions where its force and constancy 
are such as to warrant the development of its power. 

While the windmill as a power producer appears to be in suc- 
cessful operation in^nearly all parts of the country, there are certain 
sections where the average wind velocity near the earth’s surface is 
so low that only the very lightest character of work can be accom- 
plished, and during much of the time no work at all is possible. 
On the other hand, there are large areas where its strength is such 
that mills may be relied upon to furnish power of large volume 
and with considerable constancy. 

LOCALITIES FAVORABLE FOP. SUCCESSFUL USE OF WINDMILLS. 

The greatest field at the present for the successful use of the wind- 
mill as a power producer must be found upon the farms and in the 
smaller communities farthest removed from other sources of cheap 
power producers, and with the increasing cost of wood and coal 
the use of the windmill as a producer of heat, light, and power must 
ever increase. 

A study of the several charts of average wind velocity discloses 
many regions where the movement, during the working hours of the 
day, or in some cases for the entire day, is sufficient to insure the 
generation for much of the time of sufficient power to perform many 
of the lighter forms of work on the farm or in the household, and 
thereby warrant the expense of installing the necessary apparatus. 
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In the Great Plains region of the West, where the lack of rainfall 
even under the most favorable conditions of improved tillage, the 
conservation of the soil moisture, and the growing of drought-resist- 
ant crops renders general farming operations somewhat hazardous, 
it is essential that small areas at least shall be made practically 
immime from drought by the practice of irrigation. Water may be 
foimd at no great depth from the surface in nearly all these 
regions, and the installation of a small pumping plant operated by 
wind power will enable the small or large farmer, at little cost, to 
irrigate a few acres of garden or orchard, thus assuring himself 
against a total failure of foodstuffs in years of extreme drought. 
In fact, there are but few portions of the country where intensive 
farming is practiced that a small irrigating plant maintained by 
wind power would not at critical periods, when from lack of- moisture 
immense damage might occur, prove a valuable adjunct to the 
more extensive field operations. Along nearly the entire coast line 
of the country, at the liigher elevations in the mountain districts, 
and over much of the great prairie regions of the country the velocity 
of the wind during some porticn of the day is nearly always such 
as to produce power sufficient for the lighter forms of work. 

DEVICES FOB OBT^NIXG ELECTBICAL ENERGY FROM WIND POWER. 

One of the most promising fields, however, for the future successful 
development of power from the use of the windmill lies in the possi- 
bilities of successfully generating and storing^lectrical energj\ which 
may be used later for the heating and lighting of country or suburban 
homes, charging electrical motor cars, working agricultural machin- 
ery, cooking and other household work, and pumping water for irriga- 
tion purposes. Electric turbines of this character are now in success- 
ful operation, especially in England, and there is evidently a wide field 
of usefulness open to them in this country, especially in view of 
the fact that it is probably feasible to connect a number of mills to a 
single storage batterj^, thereby greatly increasing its power capacity, 
and at the same time it is possible to store up the energy generated 
during periods of abimdant power for use during intervals of lack 
of wind. 

Other devices for the development of electric power from the winds 
provide that, in order to insure the delivery of a certain amount of 
energy constantly, the windmill diall be supplemented by a combus- 
tion-driven engine, the principle being that when the wind is suffi- 
ciently strong the electrical generator will be driven by that power 
alone; when the velocity ■ falls to a point insufficient to cause the 
generator to deliver the output required, the engine is autcanatically 
started and continues to drive the generator until the wind velocity 
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has again reached a point where it can deliver the required power, 
when the combustion engine is automatically cut out and shut down. 

The accompanying charts should prove valuable in showing the 
portions of the countm' where such outfits might be economically 
and successfully installed. 

THE WINDS AND AVIATION. 

One of the gi’eatest uses of the wind in the past has been in the 
navigation of the seas, but water is not man’s natural element, and 
after ages of effort it is now apparent that the navigation of the air, 
man’s natural element, is assured. 

The information shown on the charts herewith relative to the wind 
velocities and directions near the earth’s surface should be of interest 
to aviators, especially as to the periods of tlie day when the air is 
least disturbed by ascending or descending currents. 

The effect of the increasing heat of the sun as the day advances 
is to warm up the earth’s surface and the layers of air resting thereon. 
As heated air expands and therefore becomes lighter it rises, and 
there are set up during the houirs of sunshine ascending currents 
which rise in height proportional to the degree of heating. In the 
summer time the height to which these currents ascend may be indi- 
cated by the tops of the cumulus clouds which are formed by the 
condensation of the moisture in the surface air, which, as it rises to 
the higher elevations, cools sufficiently by expansion to form clouds. 
With the approach of night the earth cools rapidly and likewise the 
layers of air resting thereon. This cooling causes contraction, and 
as air from above descends to fill the space there results a general 
descending movement of the atmosphere during the night hours. 
This night motion is not so pronounced, however, as the ascending 
day currents, and the vertical stability of the air is greatest during 
the coolest part of the day. 

It is especially important that aviators should escape these ascend- 
ing and descending currents as far as possible. This can be accom- 
plished in a measure by rising to the higher elevations during the 
heated portions of the day, while during the early morning and late 
afternoon hours it is feasible to fly much nearer the earth’s surface. 

The accompanying charts of average wind velocity and prevailing 
direction should prove valuable in selecting localities best suited for 
experimental work in aviation. 
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By Thom-ls H. Kearxey and H. L. Shaxtz, 

Physiologists, Alkali and Drought Resistant Plant Breeding Investigations, 
Bureau of Plant Industry. 

INTEODrCTION. 

Success in dry-land agriculture — crop production without irriga- 
tion in regions of limited rainfall — depends largely upon two factors : 

(1) Maintenance of the largest possible supi)ly of soil moisture and 

(2) growing crop plants which can adjust themselves to the occur- 
rence of drought. Such plants may be obtained by introduction 
from other countries having a similar climate or they may be de- 
veloped by plant-breeding methods. Jls a rule a combination of the 
two measures is necessary, since it rarely happens that an introduced 
variety is so well adapted to conditions in its new home that it can 
not be further adjusted by selection. Both lines of "work can be 
carried on more effectively if we know just what habits of growtli 
and what peculiarities of structure adapt plants to dry-land condi- 
tions. To point out some of these adaptations is the purpose of this 
paper. 

WHAT IS AIEANT BT THE TERM DROUGHT." 

The word ‘^drought" is usually taken to mean “dry weather." 
but when used in connection with plant life it requires further defini- 
tion. Even when no rain falls and the air is excessively hot and dry, 
few, if any, crop plants are likely to suffer from drought if the soil 
is kept supplied with water by irrigation. From an agricultural 
point of view drought may be defined as a deficiency of soil moisture, 
usually accompanied by atmospheric conditions favorable to a high 
rate of evaporation. Dry-land farming is practiced in regions where 
drought is frequent but not continual, hence where the supply of 
soil moisture is alternately abundant and scanty. Crop plants are 
therefore required which can adjust themselves to such alternations. 

WATER AS A EACTOR XN PIiANT GROWTH.^ 

Before we can discuss intelligently the means by which plants 
succeed in localities where drought occurs, we must have a dear 
conception of the relations of water to plant life in general. Every 

1 Tills subject has been treated more fully in a paper by B. T. Galloway and A. F. 
Woods, entitled Water as a Factor in the Growth of Plants,” in the Yoarbooh, U. S. 
Dept, of Agriculture, for 1894, pp. 165-176. 


351 



362 YEABBOOK OF THE DEPARTMENT OF AGBICXILTXJRE. 

portion of the plant body consists in large part of water. It is also 
the medium by which certain indispensable mineral substances are 
conveyed in solution from the soil to the organs where they are 
utilized. 

ABSORPTION. 

The more highly organized plants, including ail crop plants, obtain 
from the soil by means of their roots the water upo-n which their life 
and gi'owth depend. It is taken up by the absorbing cells near the 
tips of the young and active roots, passes into the system of fine 
tubes or vessels which occupies the center of each root, and ascends 
through these into corresponding vessels in the stem, by means of 
which it is conveyed into the leaves. 

For each type of soil there is a definite limit of moisture content, 
below which water can not be absorbed by plants in sufficient quan- 
tity to permit continued growth. This limit varies with the mois- 
ture-holding capacity of the soil, being high in clay and low in 
sand. When it is reached, the plants wilt and remain wilted unless 
the soil receives additional moisture. Hence, this limiting moisture 
content, which is expressed as a percentage of the dry weight of the 
soil, has received the designation wilting coefficient.” 

It is commonly believed that some plants are better able than others 
to extract water from a relatively dry soil. It would seem almost 
self-evident that the plants which thrive best in regions where drought 
occurs must be able to lower the water content of the soil to a point 
far below that at which the roots of ordinary plants cease to take up 
moisture. Nevertheless, experiments^ with numerous plants have 
shown that there is little difference in this regard, wilting in aU cases 
taking place at practically the same limit of moisture content in a 
given soil. Tliis is tnie not only of crop plants but of such extreme 
forms as the cacti of the deserts and the ferns of moist tropical 
forests. 

TRANSPIRATION. 

Much more water is taken up by the roots and conveyed to the 
leaves than is required in the formation of plant substance. The 
excess escapes in the form of vapor, mostly tlirough the stomata, 
minute openings in the skin or epidermis of the leaves and stems. 
The stomata are so constructed that their pores may be opened or 
closed according to conditions inside and outside the plant. The 
process by which water passes from the plant into the surrounding 
air is termed transpiration.” Generally speaking, atmospheric con- 
ditions which increase evaporation from a free-water surface are also 
favorable to a high rate of transpiration. 

^ Brig^, L. J., and Sbantz, H. L, The Wilting Coefficient for Different Plants and 
Its Indirect Determination. Bulletin 230, Bureau of Plant Industry, 1912. 
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Different species and varieties of plants differ greatly in the 
activitj" of their transpiration. In regions of ample rainfall and in 
arid regions where irrigating water is available these differences are 
of relatively small agricultural importance, since there is usually 
moisture sufficient for the needs of the most wasteful pjlants. But 
where severe drought is of frequent occurrence, ability co control 
transpiration is an important factor in successful plant growth. 

WATER REQUIREMENT. 

The degree to which a plant is economical in its use of water is 
expressed in its water requirement, or the totaL quantity of water 
which it expends in producing a pound of dry matter. TTater re- 
quirement can not readily be determined in the field, but a method 
has been devised for measuring it under such conditions that the 
relative efficiency of different species and vaxieties can be accurately 
determined. 

The two essential features of this method are (1) growing the 
plants in large vessels with a volume of soil sufficient to permit the 
plants to behave normally and to mature a crop and (2) sealing the 
surface of the soil so as to prevent direct evaporation, thus avoiding 
loss of water except through the plants themselves. Conditions as to 
temperature and atmospheric moisture are the same as in the field. 
Provision is made for supplying daily or at frequent intervals the 
water lost by transpiration, a careful record being kept of the total 
quantity added during the course of the experiment. Knowing the 
quantity of water present in the soil at the outset and at the con- 
clusion of the experiment and the total quantity added during its 
progress, it is a simple matter to calculate the total quantity ex- 
pended by the plants. The total weight of dry matter produced is 
ascertained by weighing the plants as soon as they are hars.'ested and 
thoroughly dried. With these data in hand the quantity of water 
which has been used in producing a pound of dry substance can be 
readily calculated. 

Experience has shown that with proper care a great variety of 
crop plants can be made to grow thriftily and to yield large quan- 
tities of straw and of seed under these experimental conditions. 
Hence, there is every reason to believe that the comparative water 
requirements of different crop plants may be accurately determined 
under any given climatic conditions and that we may safely infer 
from the results what species and varieties are most economical in 
the use of water. Other things being equal, the best plants for dry- 
land agriculture are those which produce the greatest weight of dry 
matter in proportion to the quantity of water transpired. 

20139®— YBK 1911 ^23 
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:means by which plants succeed under drt-land conditions. 

The term drought resistant” is usually applied to all plants 
which can grow without irrigation in regions where the soil is fre- 
quently deficient in moisture. Yet, as a matter of fact, many of 
these plants do not resist ” drought in any strict sense of the term. 
It is more correct to say that successful plant growth under the 
conditions mentioned depends upon ability either to endure, to evade, 
or to escape drought.^ 

ADAPTATIONS FOR ENDURING DROUGHT. 

Endurance of drought implies ability to maintain life when the 
soil is so dry that practically no absorption of water by the roots 
can take place. Plants may endure drought if they are able to store 
water in their own bodies or are able to remain alive in a dormant 
condition. 

Storage of water. — ^Many plants inhabiting deserts or other very 
arid situations are characterized by thick, fleshy leaves or by swollen 
stems and roots. These thickenings are due to the presence of numer- 
ous layers of cells'^which have the property of storing water during 
rainy periods and giving it up slowly, when the soil becomes dry, to 
the cells which carry on the work of assimilation. Long after the soil 
has become so dry that absorption of water by the roots has virtually 
ceased such plants may continue to grow, living upon the water 
accumulated in their tissues much as a camel can live for dSys with- 
out drinking by utilizing the water stored in its stomach. The va- 
rious cacti which are so characteristic of American deserts, some of 
which are useful forage plants, afford excellent examples of water 
storage. This adaptation is not developed to a noteworthy degree 
in any of the more important crop plants. 

ABHiTry TO BECOME DORiviANT. — ^Manv desert shrubs and trees pass 
the greater part of their lives in a leafless condition, putting forth 
leaves only during the brief and infrequent rainy periods. Such 
plants endure drought just as most northern trees and shrubs endure 
the rigors of winter, by virtue of their ability to remain alive with- 
out growing, i. e., in a dormant condition. Plants while in this 
condition make very little demand upon the soil moisture, their 
transpiration having practically ceased. 

This adaptation reaches its highest development in the case of 
seeds and of those mosses and lichens which can revive quickly when 
wetted even after having become so dry as to fall into powder when 
rubbed between the fingei^. Some of the most important of the 

1 That some each distinction should be drawn has been suggested by A. M. Ten Eyck in 
a paper entitled “ Drouth Resistant Crops ” (Dry Farming Congress Bulletin, voL 3, 
1910, p, 360), and by C. E- Ball, “The Importance and Improvement of the Grain Sor- 
ghums” (Bulletin 203, Bureau of Plant Industry, 1911, p. 22). 
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grasses wideh make up the range or native pasture in arid regions, 
such as the grama grass and buffalo grass of the Great Plains, are 
likewise able to remain alive in a very dry condition and to resume 
growth promptly when water again becomes available. 

A tendency in this direction is shown by various orchard and 
forest trees, by alfalfa, and by the sorghums. These plants can 
withstand considerable drought by virtue of their ability to become 
partly dormant. 

ABAPTATIONS FOB EVADING DBOVGHT. 

Evasion of drought implies ability to make economical use of a 
limited supply of water. The plant which can control or reduce its 
transpiration does not rapidly exhaust the available moisture and 
hence may avoid a condition of drought in the mass of soil from 
which its roots draw water, even at times when drought is prevalent 
in the locality. The same advantage may also be secured by an excep- 
tionaUy well-developed root system, which permits the plant to draw 
water from an unusually large mass of soil. 

Control of transpiration. — ^Plants differ greatly in the rapidity 
with which they lose water, the rate being inversely proportional to 
the ability of the plant to control its transpiration. Such control 
may be attained either by retarding the transpiration per unit area 
of leaf surface or by reducing the total area from which the loss 
of water takes place. Closing the breathing pores, or stomata, is a 
direct and very effective means of retarding transpiration. Various 
peculiarities of structure, especially marked in plants of arid regions, 
are regarded by botanists as additional means for hindering the loss 
of water. Among these may be mentioned: (1) Leaves so con- 
structed that the margins can roll in, forming a sheltering chamber 
into which the stomata open; (2) stomata confined to the lower sur- 
face of the leaf; (3) stomata situated at the bottom of pits or furrows 
instead of being level with the general surface of the leaf; (i) a 
dense feltlike or scaly covering of hairs; (5) a thick impervious 
cuticle or a coating of wax over the surface of the leaves and stems. 

Many plants which inhabit deserts are characterized by dwarf 
growth or by the small number and size of their leaves. In such cases 
the loss of water is limited by the smallness of the lotal transpiring 
surface. A still further step in the reduction of transpiration is taken 
by such trees and slxrubs as regularly shed all of their leaves during 
periods of drought. 

With such extreme reduction of transpiration as we find in the 
native plants of arid regions, the rate of growth must be very slow 
and the annual production of vegetable matter must be small. It fol- 
lows that few cultivated plants show conspicuous adaptations for the 
control of transpiration, although such adaptations are found in a 
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modified degree in those varieties of many crops which thrive best 
under dry-land conditions. Wherever such adaptations exist, their 
tendency is to retard the exhaustion of the soil moisture within reach 
of the roots and hence to postpone the occurrence of drought. 

Exceptional root development. — Plants differ greatly in the char- 
acters of their root systems. Some species are characterized by roots 
which penetrate deeply into the soil, while others possess roots which 
lie near the surface. The root system can be more or less modified 
by environment and is particularly susceptible to the influence of. 
changes in soil moisture and soil texture. Yet there is always a limit 
to the amount of possible modification, and in most species the type is 
sufficiently fixed so that the best development of the roots and con- 
sequently the best growth of the plants are attained under sogppLO 
particular combination of soil conditions. 

Ability to evade drought is often due to having roots developed in 
such manner as to absorb water from an unusually large mass of soil. 
Whether a shallow or a deep root system is most effective depends 
largely upon the character of the soil and upon the distribution of 
the rainfall. 

If water penetrates readily to a considerable depth, plants having 
deep roots are obviously at an advantage as compared with shallow- 
rooting species. Such roots can push ahead into moist soil as fast 
as the surface layers dry out. In the virgin condition, soils which 
have this distribution of moisture are largely occupied by deep- 
rooting woody plants, such as the characteristic black sage {Arte- 
misia tridentaia) of the Great Basin region. Alfalfa with its long 
taproot is a good example of this adaptation among cultivated plants. 

On the other hand, if the soil is so shallow or the rainfall so scanty 
that moisture is ordinarily held in only a slight depth of soil, deep- 
jwted species can not thrive. Here the advantage is with plants like 
ttte surface-feeding trees, which extend their roots horizontally for 
Img distancea The olive as described and figured by Mason ^ affords 
a good illustration. This tree, when growing without irrigation in 
of very limited rainfall, develops long roots which radiate 
ahnoit h^mzontally from the crown, producing a great many fine 
branches at a depth of only a few inches below the surface of the 
ground. This is an ideal arrangement for taking up rapidly the 
water afforded by infrequent light showers. 


ADAPTATION FOB ESCAPING DBOUGHT. 


Mants which have so short a growing period that they can mature 
belor^ season of drought begins may be said to escape drought. 

l^turcs of arid regions that when the raii^ 


isi U19 SoBtteestem States. BaUetta 
Mil* See es^eClallF ? aiia 8, p. 2d. 
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commence a host of small annual plants spring into life. These 
so-called ephemeral ” plants are able to germinate, complete their 
growth, and ripen seed in' a very few weeks, so that their chances 
of reaching maturity before the soil dries out again are exceptionally 
good. No cultivated plants have so brief a span of existence as these 
desert ephemerals,” but we may properly compare with them cer- 
tain quickly maturing varieties of “small grains” which are well 
adapted to dry-land agriculture in regions of summer rainfall. In 
crop plants which have this habit of life, marked efficiency in the 
absorption and conservation of water is of comparatively little im- 
portance. They owe their success to their rapid growth, which 
enables them to ripen seed in a comparatively brief time. Often they 
are no more exposed to actual drought than are crops grown under 
irrigation in the same region. 

COMBINATION OF ADAPTATIONS. 

Most of the crop plants which succeed under dry-land conditions 
possess more than one of the adaptations just described. Thus, alfalfa 
is in a measure drought enduring, owing to the ability of the crowns 
to become partly dormant^ and it is also well adapted to evade 
drought by means of its deeply penetrating roots. The varieties of 
small grains which are best adapted to growing without irrigation 
in semiarid regicms not only have a short growing season, which 
enaMi^ them often to escape drought, but have also a relatively 
small total leaf surface, a character which favors drought evasion 
by reducing transpiration and thus diminishing the danger of 
exhausting the soil moisture. 

The sorghums afford what is perhaps the best example among 
crop plants of a combination of adaptations for meeting drought. 
They are typically drought evading, but have also considerable power 
to endure drought. Sorghums are exceptionally well adapted to dry- 
land agriculture in regions of summer rainfall like Ihe Gr^t Plains. 

The plants grow slowly during the fir^. few weeks after germi- 
nation. This mi^t be regarded as a disadvantage, since in the 
Great Plains the moisture content of the soil is usually greater at 
this time than at any other ^ason of the year. The atmospheric 
humidity is also usually greats, and consequently the plants trans- 
pire less and have a lower water r^uirement than is the case later 
in the summer. But this disadvantage is compensated by the fact 
that the slow early growth results in conserving the ^il moisture 
and makes it possible for the plants to evade drought during the 
remainder of the season. Such c^rop plants ns grow rapidly; frcp, jihe 
start exfaau^ the available soil uaoisture much earlier ia 
and if a drought occ^ may fell to ra^^ture, while , 
continue its growt^ f<fr a wusiderably hmger ^ , 
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contiiiueSj their ability to become partly dormant enables the sor- 
ghum plants to remain alive in a wilted condition for several weeks, 
resiuming growth when rain comes. Consequently this crop is often 
in a position to utilize the rainfall of the entire growing season. 
The sorghums have considerable ability to control transpiration, as 
is shown by the fact that the plants wilt but slowly when the water 
supply is cut off. This contributes to their ability to evade and, in 
extreme cases, to endure drought. Finally, they have a low water 
requirement, being exceptionally efficient in the production of a crop 
with a relatively slight expenditure of water. 

ADAPTATIONS TO DBOUGHT AS AFFECTING CROP PBODUCTION. 

The typical drought-enduring plants, those which have a marked 
ability to store water or to become dormant, are admirably equipped 
for maintaining life under arid conditions, but because of their very 
slow growth are not as a rule suited for crop production. It is even 
doubtful whether such plants are as efficient in their use of water 
when available as are many plants which have no marked capacity to 
withstand drought. 

On the other hand, a limited degree of drought endurance, such as 
is shown by the sorghums, by the crowns of alfalfa plants, and by 
many trees, affords insurance against total loss of crop during briefer 
periods of drought and need not prevent profitable production. In 
seasons when the rainfall is normal as to total quantity but very 
irregular in its distribution these crops may finally give good yields, 
while com and potatoes, for example, which have ability to 
become dormant, may fail utterly. In fact, no perennial plant and 
no annual bavir^ a long growth period can be considered a safe crop 
for dry-land agriculture unless they are in some degree drought 
mduring. 

But in the main the success of dry-land crop plants is due rather 
to ability to evade or to escape drought than to drought endurance. 
Control of transpiration, unless carried to an extreme, and excep- 
tional root development, the two most important means for evading 
drou^t, may be quite compatible with satisfactory yields. Like- 
wise, plante which escape drought by having a short growing season 
and completing their development while moisture is abundant may 
be well adapted to profitable crop production under dry-land 
conditions. 

The degree to which a plant is succ^ful in enduring, evading, or 
Reaping drou^t measures only its ability to maintain life and 
to repr^uce itself. To insure profitable crop production the plant 
must also be aHe to j^odnoe a large quantity of organic substance. 

whei:e ihe qpaniity of available jsoil moisture is often 
b0 €^y by ptonte which produce a satis&ctory 
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yield with a relatively small expenditure of water; in other words, 
by plants which have a low water requirement. This is especially 
true in the case of drought-evading crops, which make their growth 
during the season when drought is likely to occur and which depend 
for succei^ upon their ability to use water so economically as to avoid 
a deficiency of moisture in the soil around their roots. 

AGRICULTURAL PRACTICE AND AUAPTATION TO DROUGHT. 

- By proper cultural methods it is possible to imitate some of the 
natural adaptations to drought. This applies only to adaptations 
for evading and for escaping drought, since endurance of drought 
is due to inherent properties of the plant alone and is entirely 
independent of agricultural practice. 

EVASION OF DBOTJGHT. 

Plants can be greatly aided in evading drought by reducing the 
amount of growth per unit of soil mass. Other things being equal, 
the amount of growth made under dry-land conditions will be lim- 
ited by the quantity of water available. Hence, if measures are 
taken to avoid having the stand so thick or the growth so heavy that 
the soil moistui^ will be rapidly exhausted by excessive transpira- 
tion, fliere is mudh more likelihood that the remaining plants will 
reach maturity. Various methods are available for reducing the 
amount of plant growth to the limit of safety. 

Thin stand. — ^In extremely arid regions the native shrubs and 
trees generally stand far apart, so that each individual has a large 
mass of soil from which to draw water. The same advantage may 
be secured artificially by thin planting. Many crop failures in arid 
regions are caused by a too thick stand. The ideal should be to 
have no greater number of plants per acre than can be brought to 
maturity by the moisture supply which may reasonably be expected. 

P^nnial crops like alfalfa and trees ^ould be planted so thin 
that even during the most unfavorable years the plants may success- 
fully evade drought. An admirable example of adjustment of 
planting distance to moisture supply is afforded by the dry-land 
olive orchards of southern Tunis, in a district where the annual rain- 
fall averages about 9 inches.^ Although only firoan 7 to 11 trees are 
planted to the acre, pr^table cro]^ of fruit are obtained with mmck 
regularity. 

With annual wops the rate of seeding ^uld be govet®^ m fer 
as possible by the moisture ^pply of average y^urs. ^ sternly 
specially of grain crops, fe not eiriirdy controllable by line ralo of 

1 T. BL Pry-Laad OUv^ OUtaTO ta Nor^erB AMea. ^ 

Plant InAostif?. 1908. ’ . : I , 
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seeding. Too abundant moisture during the early period of growth, 
even though thin seeding is practiced, may result in failure of the 
crop by stimulating the plants to unusually heavy stooling. The 
excessive loss of water by transpiration from the dense growth thus 
produced may lead to a fatal deficiency of soil moisture before the 
grain is ripe.^ 

The crop can obtain the full benefit from thin planting only where 
the land is free from weeds. With intertilled crops this condition 
may be met by clean cultivation. When intertillage is not practiced, 
as is usually the case with small grains, little or no advantage is likely 
to be obtained by thin seeding in case the land is foul. The more 
favorable moisture condition thus created leads to a vigorous growth 
of weeds and a correspondingly rapid exhaustion of the water supply. 
As a result tJie crop may not have as good a chance to ripen as would 
have been the case had the grain been sown thickly. 

OcrrmTO or pruning. — ^In the case of tree crops, the top should 
be kept small as a protection against total exhaustion of the soil 
moisture during periods of drought. As a general rule the older and 
larger a tree becomes, the greater is the danger of its death from 
drought. This danger may often be averted by judicious pruning. 
Clean intertillage is recommended for an orchard or woodlot thus 
managed, since otherwise the water economized by reducing the 
total leaf surface of the trees would merely be diverted to the use of 
the grass and weeds. 

Perennial forage crops, such as alfalfa, may be safeguarded 
against drou^t by cutting when a serious shortage in moisture 
supply threatens. If the greater part of the transpiring surface is 
removed, the plants will be able to continue growing for a much 
longer period than if the crop were left imcut, and, if there is suffi- 
cient rainfall later in the seascm, they may produce a good second or 
third crop. 

GmwiNG DWARF VARIETIES. — ^Ther® are certain varieties of crop 
plants wHch have an inherent tendency to limited growth. By the 
choice of sueh dwarf vari^ies it may be possible to prevent over- 
productiop and thus bring the crop to maturity, where a larger 
variety having a greater transpiring surface might exhaust the soil 
moisture long before growth is completed. Some of the most success- 
ful crop Tarieties of the Great Plains area, such as Ihvarf milo and 
diher dwarf sorghums and the smaller growing varieti^ of oats and 
barley, are eas^ in point. 

when manure is applied in dry-land farm- 
OTeristtadation el* the plants and con^uent premature ex- 
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ESCAPE FROM DBOUGHT. 


Annual crops which have a comparatively brief growing season, 
such as the spring grains, may be enabled to escape drought if seed- 
ing is so timed that the maximum growth will take place during the 
period when rainfall is heaviest and evaporation is least. Sometimes 
the crop may be grown so as to evade drought at one season and 
escape it at another. A good example is winter wheat. In regions 
of summer rainfall, such as the Great Plains area, water is conserved 
Jm the soil by clean cultivation throughout the summer and the seed 
is sown in the fall. The stored moisture is sufficient to enable the 
crop to evade drought during the fall and winter and to start growth 
early enough in the spring to escape the severe droughts of the 
middle and late summer. On the other hand, where rain comes 
mostly in winter the plants escape drought during the wet winter 
months and by economical use of the water left in the soil at the 
close of the rainy period are able to evade drought during the spring 
and summer. 

OOHCnXJSIONS. 


Plant introduction and plant breeding in connection with dry-land 
agriculture diould be guided by the nature of the adaptsdiions to 
drought possessed by the crop in ijuestiom The following points 
i^ould always be considered : 

(1) Season of growth and length of the growing period. 

(2) Ability to endure drought by becoming more or less dormant. 

(3) Character of the root system as d^ermining the distribution 
of soil moisture to which the plant is best adapted. 

(4) Adaptations for controlling transpiration. 

(5) Smallness of the water requirement as determining efficiency 
in crop production. 

In dealing with a plant which has some ability to endure drOTght, 
whether a perennial like alfalfa or an annual having a rather long 
growing season, such as sorghum, ihe comparison ^ouid be made 
under conditions of actual drought, oeleetion being based upon the 
ability of the plants to survive and to give a profitable yield after 
having experienced a deficiency of soil moi^ure. Since adaptations for 
postponing or evading drought are equally important in crops of this 
character, the nature of the root system and the means for controlling 
transpiration should also be studied. In the case of rapidly matur- 
ing annuals like the small grains, attention ^ould be given to the 
length of the growing season, up<m which depends the abilify of the 
plants to escape drought jta all cases the water requireinept Arnold 
be investigated, a low ratio of water experditure to crop 
being one of the b^ indi< 5 ations of adaptability to 


ditioos. 
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Much of the plant breeding and variety testing which has been 
carried on in semiarid r^ons with a view to obtaining “ drought- 
resistant ” crops is open to critician on the score that too much 
attention has been paid to the highest yielding plants. Often the 
work has been done in seasons of unusually favorable rainfall. Often 
the largest and most productive plants in a field have been selected 
without attempting to determine whether these have not been favored 
by a larger supply of moisture or of plant food in the soil imme- 
diately around their roots. Varieties tiius developed are not likely 
to prove safe for crop production under average conditions. Allow-' 
ance must be made for the fact that nature has set limits to the 
yields attainable in dry-land agriculture. In the last analysis these 
are determined by the quantity of water available. The varieties 
which prove safest for growing in regions where drought is frequent 
will almost inevitably be less productive than varieties of the same 
crop which are more exacting in their water requirement. 

On the other hand, the agricultural value of dry-land plants is 
not determined by their water economy alone. Since the ultimate 
object is profitable crop production, the yield and the quality of the 
product must not be overlooked. If selection is focused exclusively 
upon adaptability to drought conditions there is danger that the 
variety obtained will prove so inferior that it can not be profitably 
grown. 

A compromise between the two ideals will generally give the best 
results. The plants to be selected are those which in one way or 
another are reasonably secure from destruction by drought and 
wliich also, when grown under conditions of moisture supply normal 
to the region, can give a product that will be remunerative to the 
grower. 



THE BUSINESS ASPECT OP NATIONAI FOREST TIXBEB 

SAXES. 


By T. D. WOODBUBT, 

Assistant District Forester, District 5. 

THE PTJEPOSE OF TIMBER SAUES* 

The National Forests of the United States and Alaska contain 
approximately 600 billion feet of timber, board measure, with a 
present value exceeding $500,000,000. The harvesting of such of this 
timber as is mature, in a way to secure a second crop, and under such 
limitations as the needs of a reserve for future supplies and of water- 
shed protection impose, is one of the principal functions of the Forest 
Service. 

The importance of this work has increased rapidly during the 
last few years. During the fiscal year 1905 the timber cut in sales 
on all National Forests amounted to only 68 million feet board 
while during the fiscal year 1910 the amount so cut was 
approximately 380 million feet Ixxard measure, or more than five 
times as great. At present more than 5,000 operators are engaged 
in cutting this timber. 

HOW TIMBER SALES ABB MABEL 

National Forest timber for which application has been received is 
examined by a competent officer, who reports the riiaracter, species, 
and amount found, and the amount that may be cut in accordance 
with the principles of forestry; and famines a map diowing the 
' topographical features of the area, the patented lands, and the 
boundaries of the proposed sale. This examiner also investigates 
carefully the probable co^ of the operation per thousand feet board 
measure and the selling price of the finished product, and recom- 
mends a stumpage price which shall be fair both to the purAaser 
and to the United States. The terms of the sale are then induded 
in a formal application for the signature of the applicant, who 
deposits $50 to cover the co^ of advertising for a period of 30 days, 
as required by law. Aifc^ the expiration of the period of adverti^ 
ment the sale is awarded to t|iee successful bidder by lEiesms of a 
formal contract which contains the dauses outlined in the 
tion. Ak, reasonable bond is required to secure 



364 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE, 


terms of the agreement. After the first advance payment has been 
made, the timber is marked for cutting by the forester, in charge 
of this phase of the work (PL XXX) , and the purchaser begins 
operations. 

In large sales the Forest Service is represented on the ground by 
men with wide experience in lumbering, who regulate the woods 
work of the operation and decide mooted points of minor importance 
which come up from time to time. Scalers are employed by the 
Government to measure the timber cut (PL XXXI ), and the opera- 
tor’s advance payments are made periodically upon the basis of theif^ 
reports. A systematic check is kept upon this scaling to insure 
accuracy, 

PREFERENCE IN TIMBER SALES. 

In the sale of timber from National Forests the necessity for sup- 
pl37ing local demand is always given first consideration, and the 
entire business procedure in small sales has been shaped with this end 
in view. Sales of timber not exceeding $50 in value may be made 
without delay by Forest officers whom the supervisor in charge of a 
National Forest designates. The applicant consults the nearest Forest 
officer, who selects the area from which the timber may be cut, marks 
such green trees as may be removed, and, after having explained the 
conditions of the sale, allows cutting to proceed as soon as he knows 
payment for the timber has been forwarded to the designated United 
States depository. Sales of timber between $50 and $100 in value are 
handled in, a similar manner, except that the supervisor only may 
approve the agreement which must precede cutting. Among the 
users of the National Fore^ there is a large class who make a busi- 
ness of cutting cordwood, shakes, posts, pickets, or similar material 
for purely local demand. This procedure of a direct purchase is 
especially wdl adapted to such enterprises, since they are conducted 
upon a very small capital that must be turned frequently. In fixing 
the stumpage charge or rate set for the timber in sales of this nature 
consideration is given to the small size and local character of the 
enterprise. . 

SALES TO LARGE OPERATORS. 

The amount of timber sold for purely local consumption, how- 
ever, is trivial as ccanpared with that disposed of to large operators, 
who sell the higher grades of their product in outside markets. This 
class of purchasers usually has established operations in large bodies 
of privately owned timber. In the course of their cutting areas of 
National Forest stumpage are encountered which they can handle 
,^nomicalIy, and which they generally apply to purchase. Ee- 
also, considerable interest has been eviimed by lumbermen in op- 
conducted entirely in National Forest timber, and a number 
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of applications have been received for the purchase of timber rang- 
ing from 500,000,000 to 1,000,OCK),000 feet in amount. Bodies of 
timber which will yield this cut are usually those which entail a 
large initial investment in railroads and equipment. 

ADVANTAGES AlfD DISADVANTAGES. 

Prom a business standpoint there are several advantages and dis- 
advantages in large operations in ifational Forest timber. But 
the disadvantages at most are slight as compared with the advan- 
tages, and are made even less conspicuous by a careful and equitable 
adjustment of the stumpage rate by the Forest Service. 

PILING AND BURNING REFUSE. 

The disadvantages are certain items of expeiiditure which are 
peculiar to such -sales. The principal one of these is the expense of 
piling the limbs and refuse after cutting, which is required of all 
operators as a fire protective measure. These accumulated brush 
piles are burned periodically, either in the fall or spring, and thus 
the cutting areas are kept in such shape that a chance fire will have 
but little material to feed -on. (See Pis. XXXII and XXXIII. } 
The co^ of brush piling to the operator varies from 15 to 40 c^nts 
per thousand feet board m^sure. In large timber in which the trees 
have a long, clear bole free from limbs, this work, if handled effi- 
ciently, can he done for the former figure; in small timber having 
little or no clear length and a dense crown or top the sometimes 
runs as high as the latter figure, 

INCREASED COST OP LOGGING. 

Another item of expenditure which is pecuMar to sales of National 
Forest timber is the additional cost of logging, brought about prin- 
cipally by the necessity of leaving on the area certain timber which 
the lumberman, when working on his own land, ordinarily removes. 
These trees are left for additional growth before cutting, to furnish 
seed for a second crop of timber, and to protect the soil from drying 
out to such an extent that young growth could not get a start. 
Ordinarily trees which are allow^ to stand are rapidly growing 
ones which have nek, yet reached maturity, i. e., the age at which 
rapid growth ceases; therefore it would not be good business prac- 
tice from the standpoint of the United States to cut tihem, althou^ 
from the standpoint of the purchaser, who wishes to secure sus mttdh 
timber as possible from the area, it is desirable that tibey be re- 
moved. The additional eosk of legging cm National Forest land, 
contrasted with losing on private land, yfhem hi 
all of the timber is lenmved, has been variously It fe 

fdt heavify ik kiting large ti3arf>er, cWt# 
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constructed and the logs hauled to mill by means of donkey en- 
gines, than in logging small timber which can readily be handled by 
horses without chutes or donkey engines. In the same way, it is 
greater in rough country, where flumes or costly railroads are neces- 
sary, than in a comparatively level country, where no flumes are 
needed and railroad construction is cheap. 

As an example, let us suppose an area containing 600,000 feet board 
measure is to be logged under Government supervision* About 66 
per cent, or 400,000 feet, would probably be marked for removal. Let 
us further suppose that the logging of this area requires the construe^ 
tion of 80 rods of chute at a cost of $120. On the basis of a cut of 

400.000 feet the chute would cost 30 cents per thousand feet, whereas 
on the basis of the entire stand of 600,000 feet it would cost only 20 
cents per thousand, a saving of 10 cents per thousand in this it^ of 
logging. The efficiency of donkey engines used in logging is also re- 
duced somewhat by a reduction in the amount of timber derived from 
a specified area. A crew and engine that could yard 30,000 feet board 
measure per day on private land would probably not handle over 

25.000 feet per day on National Forest land, because of the smaller 
number of logs per unit of area. This means an added cost of from 
20 to 30 cents per thousand in this phase of the work. Therefore, 
aside from ‘the cost of disposing of the brush from cutting, the reduc- 
tion in the amount of timber secured from the area is the principal 
additional item of expense. Both of these items together usually add 
not more than from 50 to 75 cents per thousand to the cost of handling 
timber from Government land. 

BTUHPA&B BATES. 

In the determination of stampj^ rates th^ additional operating 
eixpwises are given fall consideration. In fact, in negotiating with a 
pro^wetive pardiaser, a great deal of care is exercised to see to it 
that the stumpage rate bears such a relation to the other items of the 
cost of production that a fair margin of profit may be secured from 
the operation. _ The cost per thousand of felling the timber, the cost 
of lining, the cost of transportation to the mtll, milling, piling on 
cars, interest on the investment, depreciation, and taxes are all de- 
termined with as much accuracy as possible. In addition, the ap- 
proximate whol^le selling price on board ears at the mill is secured 
before the stumpage rate is fixed. 

AUVAHTAjffllK IK orBBATIONS OK KATIOKAI. FOBESTS. 

The disadvantage of the it^ns of additional expense mentioned, 
1 *^ though they were not compensated by the reduced stumpage 
be mense than counteiditalanced by the distinct advantages 
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of large operations in National Forest timber. Private purchase of 
an area of timber sufficient to maintain a long operation represents 
an investment of the cost price with accruing interest and taxes; 
whereas in a sale from National Forest land no similar initial invests 
ment is required, taxes on land and timber are eliminated, and in- 
terest charges practically so. 

An example will make this plain. An investor wishes to enter the 
famber business in the yellow-pine sugar-pine belt of the Western 
Sierras for a 25-year period, cutting annually 40,000,000 feet board 
measure. A billion feet of timber must be secured to give this length 
of life to the operation. To secure such an amount of timber about 
100,000 acres of timberland must be purchased, which, even remote 
from transportation, could not be obtained for less than $25 per acre, 
or a total of $2,500,000. Interest must be paid on this initial invest- 
ment. It may be assumed that each thousand feet of timber manu- 
factured pays back its pro rata share of the investment, and hence 
that one twenty-fifth of the $2,500,000, or $100,000, is recovered each 
year out of the earnings of the operation. At the rate of 6 per cent, 
the interest charge would amount to $150,000 the first year, and there- 
after decrease $6,000 annually. On this basis, however, simple in- 
terest for the 26 years, without cmnpounding the annual payments, 
will amount to $1,9605(XX> at the end of the operation. 

' TAXES ON PBIVAT® LANDS. 

A further carrying charge is the tax on the land, which must be 
paid yearly for 25 years. Assuming a tax rate of 1 per cent, an 
assessed valuation of $15 per a<a:e for uncut timberland and of $2 
per acre for cut-over land, and that an equal area will be cut each 
year' of the operation, the tax throughout the 25-year period will 
be equivalent to one-half on timberland at $15 per acre and one-half 
on cut-over land at $2 per acre. The resulting tax will average 
$1,000 per year on half of the area (50,000 acres) and $7,500 per 
yw on 1^6 remaining half, an average annual tax of $8,500. The 
sum of this tax paid for 25 y^afs, even without interest, will be 
$212,500. Added to the $1,950,000 interest on the original invest- 
ment, the total carrying charge which the operation must pay on 
its timber becomes 

ODT-OVEa LAND AS AN ASSKT. 

At the close of this operation the land remains as a doubtful asset. 
If the own^ is fortunate may be aWe to sell it tor grazing 
poses for $3 per acre, or a total of $300,000 for the 100,006-aere 
tract used in the illu^ration, Assiming that the land is add al 
this figure, and deducting $300,000 from the ^,162,§0& of 
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lated interest and taxes, there is still the considerable sum of 
$1,862,500 to be added to the original cost of the timber.^ 

ESTIMATING STUMPAGE PEICE. 

The stumpage price in a private operation is usually determined 
by dividing the total amount of timber purchased into the cost of 
the land and timber. In this case 1,000,000,000 feet of timber divided 
into $2,600,000 would give a stumpage rate of $2.50 per thousand feet. 
But to get the actual stumpage cost paid during the entire enter- 
prise the carrying charges on the initial investment must be 
eluded. This will make a total of $4,362,500, or $4.36 per thousand 
feet. 

In cutting on National Forests, on the other hand, there are no 
taxes to be paid, and instead of a large initial investment in timber- 
land tie purchaser makes payments periodically of from $10,000 to 
$20,000 in advance of cutting. Taking an operation of the same size 
as the one used as an illustration on private land — ^that is, one cutting 
40 million feet per year— ^the interest charges will be as follows : Fig- 
uring a stumpage rate of $3 per thousand, which is a fair average for 
sales up to 100 million feet of readily accessible timber, made for 
5-year periods or less, the annual payments for stumpage will amount 
to $120,000. These will be made in monthly installments of $20,000 
during the six months of the logging season, for in the yellow-pine 
sugar-pine belt of the western Sierras cutting begins on about May 
1 and continues until about November 1. The mill is usually oper- 
ated for a somewhat longer period. The interest on eaeh installment 
must be calculated from the time the money is turned over to the 
United States depository until the timber has been cut, milled, and 
sold. This period will generally not be over 6 months. Hence 6 
months’ interest at 6 per cent may be assumed to be required on every 
insiaDment. The aimual interest charges wiU be the equivalent of 
6 per fcrait for 6 months on $120,000, or $3,600. This will amount to 
9 cents per thousand feet. 

Thus, while the initial cost of stumpage might be $2.50 per thou- 
sand feet on private land as compared with $3 for National Forest 
timber, the carrying charges would make the final cost of the private 
stum|Mig8 $4.36 per thousand feet, against $3.09 for National Forest 
timber. .The difference of $1.27 is in favor of the operator on the 
National Forest. 

*iii aliOTe atlealatloQS sUopJe inter^t bas been used for the sake of clearness 
Insteibd of iaiefest, gsnen^ly employed in forest problems. If compound 

interest Were ISbG Mmxoe in fayor of tbe operator on National Forest land would 
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Plate XXX. 
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Plate XXXI. 



Forest Officer Scalinc, Tallying, and Marking Timber Cut in-^ 
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Plate XXXII, 



Brush Piled after Loqqinq on a National Forest. 
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Plate XXXIII. 
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TOAH8FOBTATION rUVKSTMENT. 

If lai^r bodies of leas accessible Government timber are pnrcbaaed, 
a coijsiderable investment in tran^jort&tion facilitii^ may be re- 
quired. This investment, with its carrying charges for interest and 
taxes, will of course increase the actual c<Bt of the stumpage in the 
same planner as is described in the for^ioing discnssion. The cost of 
develoftii^ transportation, however, may be fairly assumed as little 
or no greater than in the case of similar bodies of privately owned 
.sJ^jimpage. It is always provided for in the initial stumpage ap- 
praisal by the Forest Service. While the stumpage rates in sales 
extmiding over more than 5 years will be readjusted from time to 
time, as discussed hereafter, there is every likelihood that they will 
remain below the final cost of private stumpage when the carrying 
charges on the initial investment are considered. 

JFTRE BISKS. 

Another large consideration in favor of the pnrehaser of N'ational 
Forest timber is that toe fir© risi: is carried by toe United States 
throughout the mtire operation. Mre is always a great joaeoace to 
timber operators and investors^ agtoof^ whito no ptotoellwt* ito toh 
way of Bdeqaato’ini^mi<9e''at'3i<ms<mtola 'Sat^ has,tt«r 

geaaezaliy Observed to toevi^ity^df 
w.|||(i'l4fi^-‘«fMyat<»s on {nivato land pawiiar toftoM 
Imam;© ridher thmi to incur an additional iton of 
quate protection. The operator on National Forest land, is 

guaranteed protection to a vay large extait by the protective 
of the Forest Service. If , to spite of this protective sj^stesn, a ft® 
destroys a portion of the timber under contract, the loss is bOTito 1^ 
toe United States. The only injury done the parchascs' is toedh^t- 
miing of toe life of his operation by toe destouctaon of a {Kartaelgi 
toe ^iimapage under contract. Even torn w31 not if «itoer bodies 

M^Gdfernment timber suffieimit to mahe gimd,^,otri^npiddGlBtraet 

, ,, ,-;m '! ' 

HSTBon ae Monsixifu kavb. 


The basinet feasitoliiy of an pateppstoe to Natimud Fore^ 
ber is not determined by too toitopage fate almie. T!to'3li^iE|N^ 
amount of timber to be oftetred for eade toM too letngto 0# 
for (rnttopg 

^ »t' %i llfbl: ibaii U 

alp: titoriy < eteiilpiyto 

ti ia toafda^le ^ Pi 
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imately, for a longer period than 5 years; therefore no just stump- 
age rate for a longer period can be fixed. 

Since large bodies of Government timber are often 50 miles or 
more from transportation facilities, sales within them can not well 
be made for short periods. No operator can afford to build a rail- 
road costing a million dollars upon the assurance of only a 6 years’ 
supply of timber. Sufficient timber and sufficient time for market- 
ing must be allowed so that the original investment may be written 
off and a profit derived in addition. The problem, then, has been to 
fix upon an equitable method of adjusting stumpage rates at c«b— 
tain fixed periods during the life of a timber contract. There will be 
no objection to contracts of Natimial Forest stumpy up to at least 



600 million feet in amount and eafonding td S,6jyears if a 

satisfactory adjusto^t of stumpy* ^ 

be agreed upon. A method of ac<x>mp1i^ii^ Mis ‘feen' 
proposed which apparently presents a practicable solution of the 
problem. This schane proposes that a readjustment of stumpage 
rates be made at 6-y^r periods throughout the life of each sale con- 
tract, and that the original stumpage rate be increased at each ad- 
justment by 75 per cent of the difference between the f. o. b. mill 
selling price prevailing when the sale was initiated and the selling 
price on the date upon which the readjustment is made. This guar- 
antees to the United States a fair stumpage rate and to the pur- 
chaser a fair profit throughout the entire life of the transaction. It 
is g^erally ^e that as the selling price of lumber increases the 
c<Kt of production also increases some^ha^ aaftd 
per cent of the iucrieafifa 
to the 


0 '^' 

to jihe operator, 
recent crises where current market 
for givii^ the purchaser the entire benefit 






THE PRESENT OUTLOOK FOR IRRIGATION FARMING. 


By Carl S. Soofieu}, 

AffrictUt%rist in Ohnrge of Western AffHculturaJ Ej^tension, 
Bureau of Plant Industry. 


INTRODUCTION. 


According to the returns of the Thirteenth Census, there are in the 
continental United States about 14,000,000 acres of irrigated land, or 
about 80 per cent more than existed 10 years ago. Public inters in 
irrigation development found expression in 1902 in the enactment by 
Congress of the National reclamation law, under which irrigation 
water has been provided for about 1,000,000 acres of land. Under 
private enterprise, with some aid from State and National legislatimi, 
a much larger acreage has been put under irrigation. 

As a people we are optimistic regarding irrigation fanning. The 
colonization of the newly irrigated hmds has been rapid and has 
nearly kept pace with the ccmstructkm of the irrigati<m worfca Al 
present very little irrigated land is open foir homestead mtry, thou^ 
tibere is Con^derable land in private ownerriiip tliat could £anned 
iiibe if it were subdivided into smaller unitB. 

Irrigation farming has becmne only recently an appreciable factc^ 
in American agriculture, and it is not yet a factor of great importance 
if considered only from the standpoint of the area involved. Accept^ 
ing the estimate of 14,000,000 acres, the total irrigated land is but 
little more than one-third the size of the State of Iowa. To mak^ 
this comparison, however, does an injustice to the real economic rig- 
nifioance of the movement It is not the sole purpose of imgation t<> 
produce foodstuffs for our eastern and European markets; R serv^ 
to provide homes oa ibe land in a salubrious dimato and to 
^pp<^ the people engaged in stoci raising ai^ in developing the 
mineral wealth of the Western States. ' 


During the earlier stages of irrigataon devdopm^t in this country 
the products of irrigation were largely consumed in local or nearly 
markets. These were often &r fyom ti^ producing oenleiBof 
East and Central West With this ^vantage of pqsit^ these prod- 
ucts brought good prices. As the aim of irrigated land hi^!e^sed 
and as the total prbd^dion has loed demands^ the 

h^ had to seek ohMdc n^ke^ there coming hsAki 
the products of uiiirrigated land. 11ns o^ptpe^ri^ secbrp 
bring about some rea^t^^nhedB In ihe'uiesihode ^ 
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In communities that have reached this stage of development further 
progress must be made along different lines. It is desirable to antici- 
pate these changes as well as to understand the conditions that are 
causing them, in order to avoid as well as may be any serious economic 
depression. 

It costs more to produce a crop under irrigation than under rain- 
fall. Consequently, unless the yields are larger or the prices higher, 
the margin of profit to the producer must be less with irrigation than 
without. It is a popular assumption that crop yields are much larger 
under irrigation than under rainfall, but it is doubtful if the dasta 
available warrant this a^umption in so far as it applies to most of 
the staple farm crops. It would be manifestly unfair to make such 
comparisons on the basis of av^^rage yields feom the two classes of 
land. The compari^ns should be made rafter between 
of productive land and good farming. 

There are so many factors that affect crop production that it is not 
ea^ to make cmnparisons between widely separated' regions either as 
to relative jdeld or as to the net profits of production. Too often the 
comparisons of yield are made between irrigated land and adjacent 
dry land to the great disadvantage of the latter. There can be no 
doubt that in many irrigated sections of the western United States 
the soils are so fertile and the clinaate so favorable that when irriga- 
tion water is applied bountiful crops may be secured. But profitable 
agriculture does not depend solely upon the successful growth of the 
crop. The costs of production and fte relatively higher charges for 


transportation and di^ribution are very important . 

farther, the prosperity of some of fte irrigated seciielisol 

has been more lajq^ to than to the 

Ihe cfffe may be segregated into three groups: 

wMch include interest on the land investment, 
^ m of these, land rental ; interest on the investment 

1^; j^pij^ent, and depreciation charges; and, under irrigation, fte 
^i^of fte water; (2) the labor cost of producing and harvesting fte 
crop; and (3) fte cost of getting the crop to market. Not infre- 
^^tly some of these items are overlooked in determining the pro- 
duction 00 ^ that must be set off against gross return in estimating 
net profits of an agricultural enterprise. 


' THE FIXED OHAEGES OF IKRIOAIION FABMINO. 

Because of fte cqntmuous and often rapid development of new 
mai^ets aiuJ facilities ip our Western Stat^ accom- 

by an influx of new settlers, the market values of irrigable 
haye been continually shifting and with very few exceptions 
iLy© isaoreased rapidly during recent years. Under such conditions 
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present land holdings represent a wide range of investment values. 
In facty one of the conspicuous futures of colonization on these lands 
is the large proportion of purely speculative purchases made by those 
who expect to raise prices instead of crops. As a result, that portion 
of the fixed charges which represents inters on the investment is 
variable and uncertain. For the individual who expects his chief 
source of profit from land investment to be an increased land value 
any discussion of agricultural problems or possibilities has but little 
interest. There is always, however, a last purchaser, and to him 
tBe relation of interest charge to crop return has a real significance. 
Not infrequently the overinflation of land values may become the 
most serious economic problem of an irrigated region. Land that 
represents an investment of $25 an acre, with a fixed interest charge 
of $2 an acre per annum, might yield a fair return in some low-priced 
staple crop, while the same land at $200 an acre, with a fixed interest 
charge of $16 an acre per annum, must be devoted to a high-priced 
crop unless it is to be farmed at a loss. Too often a new settler in 
a region overlooks this significant point. 

The fixed charge for interest and depreciation on equi|Mnent, 
though often overlooked by the farmer, are very real items of ex- 
pense. They are frequently 1^ in an irrigated section lhan else- 
where, particularly wlmre the climate is mild and inexpensive build- 
ings wffl serire for sheltering stocit and machinery. The ahstrge for 
Hratw is a factor peculiar to irrigated land, but is one 
not usually overlooked by the prospective colonist nor long forgotten 
by the actual settler. 

THE LABOR COST OF CROP PRODUCTTON. 


There is very little satisfactory information as to the cost of crop 
production in different sections of the country, and none that permit 
direct comparisons between farming with irrigation and wilhouL 
Such items as planting and tillage should be much the same in bcth 
cases, but the preparation of the land, whkh iimludes leveling for 
irrigation, is often an important item of exp^jse. The cost of har- 
vesting crops may be in some instances less under irrigation, if not 
in actual labor at least in money, because of the lessened need for 
hurry to avoid rain or storm injury. In fact, the more fevorafele 
climatic conditions of an irrigated r^oai are of considerable imjkart- 
ance with many crops which are subject to injury by inrieh^t 
weather during the period of harvest or of ^bsequent stealage. „ ^ 


Mai;^ of- oar isolafe^ *3^4 $ 

omters.. ^ 
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outside markets and bear the expense of the freight and commission 
charges, which often greatly exceed the cost of production. In the 
case of perishable crops the risk of deterioration or loss in transit is 
also great. With all products which have large bulk in proportion 
to the price, the transportation charge is often a large part of the 
market value. In all cases where the production of a crop exceeds 
the demand for local consumption the local price at once falls to 
correspond to the distant market price, less the freight and commis- 
sion charges. 

When an irrigated region is first settled the local prices of staple- 
crop products, such as grain and hay, are often very high. The local 
demand for these products is due to the needs of incoming settlers, 
who must buy feed for their work stock until i 3 mx own m>me 

into production. There are often othbv local deman^ 
those engaged in the construction of the irrigation systems or for 
feeding stock on adjacent range land or isolated mining camps. 
During the first yeai« in such a section the local prices are based 
on the cost of products in some older producing section plus the 
freight As soon as the local production exceeds the local demand, 
a complete reversal takes place and prices drop to a point which is 
determined by the outside market prices less the freight 

It is this period of readjustment to new market conditions that 
is the most serious economic crisis of a new irrigated region. It 
is then that the real and discouraging hardships of the new settler 


are felt, the time when water payments lapse, and less, persevering 
give up the struggle. This period of depr^siop 
development of nearly every new irrigated section^ Jt S 
long and sometiiloieisl severe. 


The r^ief ^ todiog other crops or products that 

aTO of M^er value, so that they 
can 44^ ot^irai^^rtation to outside markets and yet leave 

the p^c^teer a Iot his labor. 


" ' XHE NEED OF SPEOIAU CROPS OR INDUSTRIES. 

^Iie iiltixoa-te success of an irrigated section requires that its prod- 
ncste he so special in character or in season as to escape the full 
eoD^gtet|ki<Ma of tto unirrigated districts nearer the principal mar- 
kete of the oouirtiT' <x tiiat their cost of production be enough lower 
to pemit tih* additioi^a! freight charges. It is fortunately true 
that of our i|T^ted regions enjoy such favorable climatic 

otmditioQs as to the .production of crops that thrive poorly or 

not at all xamfali s^ricultare. Such crops as dates, figs, olives, 

rptian cotton are preCToinently ^ted to 
be Southwest. Certain truck <arops, such 
and B^annuda <siion^ mally be put <m the 


walnu^ and Eg 
'i^ted sectionss uf t 
It^pes,' ispars^s, 
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market from our southern or southwestern irrigated lands at a season 
when prices will cover the high cost of production and transportaticm. 
With many of the truck and fruit crops, however, the risk of heavy 
losses from fluctuating markets is so great that they are precarious 
ventures and should not be relied upon to furnish the regular income 
of the farm. Treated as incidental crops to be raised on a limited 
scale, they may constitute an important r^ource on each farm. 

Many irrigated sections are situated in the midst of rwge lands 
devoted to raising cattle, sheep, and horses. Irrigated sericulture 
ntay supplement the grazing industry in a very profitable way. live 
stock may be produced cheaply on the range, but the cattle and sheep 
need to ^ish their growth on grain and hay in order to bring good 
prices in eastern markets. Also, the most economical use of the 
range requires that the stock must be given some forage in addition 
to the range during part of the year, whether sent to market or not. 
Live stock ready for market is usually sufficiently high priced to 
bear the cost of long transportation, so that isolated irrigated regions 
can well compete with eastern lands in meat production. This is 
true particularly because of the fact that most irrigated land is well 
suited to alfalfa, which is one of the best meat-producing forage 
crops. 

The natinal coh^tioi^ thM favOr meat pi^iNiuetion on irrigated 
holds also f ^or dairying. Such dairy products as butt^ and 

marlM at any time and are so oonc^tzated that traim- 
pmrtaticm charges are relatively amail. Wherever alfalfa thrives, 
and particularly where range land is accessible from the irrigated 
farms, dairying and the production of meat would appear to aSord 
safe and moderately profitable returns for the labor ai^ capita! 
invested. 

Much of the lure of western irrigated land lies in the novelty of 
that type of farming and in the hope of large and quick rctens 
frmn intensive and highly specialized crops. To one who m dis- 
couraged in the struggle for a livelihood cm farm or in 

a factoary, office, or store the attractive pictore of an irrigated orchard 
or alfalfa farm makes a steong app^ Orriiard fruits and trmh; 
crops are much exploited as a mmm of large profits in favored 
sections. 

There can be no doubt that scmm irrigated lands are of a 
character and so favored by cdiinatie conditim]^ that boimtiifiii 
of fruit and vegetables may be semired. many of the higjb^f 

&vored regions are and definite^ rircunismbed^ 

^nnces of soecesrful prodi^<m or of la^ pwfit 
€r<^s are the result of unusual mt Ibe part of tii4 
of exceptional mark^ oonditiiwn. It a]KPiarsi«5el'ti%; i^ait |^ |||||- 
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from eastern lands in the production of such fruits as apples, pears, 
and peaches for eastern markets. The present supremacy of western 
fruit seems to be due to the better methods of parasite control and of 
packing for market rather than to economy of production or superi- 
ority of quality. 

On the whole, a general survey of the situation suggests that the 
sustained prosperity of our irrigated lands will depend upon develop- 
ment along one or more of the following lines: (1) Diversification of 
crops and development of local indxistries to such an extent that the 
raw crop products are largely consumed locally; (2) the production 
of special crops that can not be grown as well under rainfall or that 
may be sent to market in seasons when they are not available else- 
where; or (3) the production of larger crops of hi^-prxced 
products as can bear the cost of tramportation to the 
of the country. 

THE DIVEiOSIFIOATIOK OF CROPS. 

Diverm&ation of crops is essential to a permanent and prosperous 
agriculture, and this diversification should exist on the individual 
farm as well as in the community as a whole. The importance of 
diversification is recognized and practiced in every community that 
has been long established, even where the products of other sections 
are easily obtainable. Where a community is isolated diversification 
k stni more important because of the high cost of transportation. 
The great^t economies in agricultural production are secured not 
specialization is inactieed, but where diversification of <a:ops 
perli^ts the most unifom aiid contimmus 

the larger of the leod produced 

at hone. It is a de|doraM@ feature of many new agricultural regions 
that a of the food supply is imported when it could 

imma cheaply. 

f decree of specialization in farming is economically more 

when a community is well establidied and where facilities 
rfor an exchange of products and a shifting of labor are highly per- 
In a new and isolated community, on the other hand, the best 
imd most raticmal devdopment is secured when a sufficient diversity 
of industries fe practiced to supply the majority of the home require- 
ments, to keep labor ocmtinuously and effectively employed, and to 
insure a revenue from smne of the crops when the otiiers faiL 

Unfortunately, mudi of the exploitation of agricultural land in 
new regions is done ^ the bsds of a single crop. Not infrequentiy 
M solicited :nnder an arrangement whereby the land is 
ho be {danlad to somepefeimid and cared for by the seller until 
i, 0911^; i#®! pi^tdnctiop. Such scheoaes of exploitation have 

pvm whm earned out IdtiifuUy. 
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rigors of pioneering are not to be lessened that way. The profits in 
agricnltnre are seldom large and are assured only as a result of close 
personal attention, careful economy, and persistent effort. Nonresi- 
dent ownership and operation permit none of these and are seldom, if 
ever, profitable. 

Under ordinary conditions farming should not be looked upon 
primarily as a money-making occupation, but rather as a means of a 
fairly certain livelihood and an opportunity for home making. As 
a general thing, investment opportunities in agriculture are to be 
found in the increase in land values and are therefore of a specula- 
tive nature. Under favorable conditions fanning may be expected to 
afford all of the necessities and some of the luxuries of life, and it 
favors the development of healthy, sane, and self-reliant citizens. 
These are the principal features and advantages of farm life with 
irrigation, as elsewhere, in new communities or in old ones. One 
whose chief desire is to accumulate wealth through the investment of 
money can usually find more profitable openings in some other line 
than fanning. 

THE PEOSPEOTS OP SUSTAINED PBODUCTEVITT. 


The use Jf irrigation water as an aid in crop production is as old 
as history, but the Hstc«y of irrigation is, with some exceptions, a 
story and decline. There are some conspicuous instances, sudi 

as the iftile Valley in Egypt, where irrigation has been practiced 
continuously in the same region and probably on the same land ior 
many centuries, and there are some oases in northern Africa and 
southwestern Asia where the practice of irrigation is probably very 
old. In general, however, irrigation on any particular tract of land 
has not been permanently and continuously successful. While this 
fact is a matter of common knowledge it is not clear that irrigated 
agriculture is peculiar in this respect. *1116 successive rise and decline 
of agricultural industries in any particular region is one of the very 
^finite, if somewhat obscure, features of history. 

^ In tte case of ordinary agriculture many profound changes take 
place without attracting much attention. A region may be for a 
period the scene of a flourishing and prosperous agricultore of <me 


type and some years or centuries later be given over to some other 
type of crop production or used for pastoral purpc^es or eVen reTOft 


to its primeval fore^ condition. And th^ changes may gb M witti- 
out attracting much attention, or, if noted, be ascribed to 
in political or economic conditimiS. In any event, the 
agricultural enterprise wb^ irrigaticm is not t^ed wmr gh Ui 
out leaving behind any con^icuoos reanama y ^ 

The diifon^ or abanddbmerit sisi m%ated;ag!^^ 
inore noticeable tile ahd'litd^ li m 



378 TEAKBOOK OP THE DEPABTMEBTT OP AGBIOTniTTJEB. 


many years or even centuries. Thus, while it is a well-known fact 
that irrigated agriculture has been in the past not usually continuous 
and permanent, it is not so generally realized that unirrigated agri- 
culture has also shifted from place to place. It is probably true that 
the changes of place made in irrigation farming have been more 
rapid and more abrupt than those of unirrigated farming. It ap- 
pears further that, in some cases at least, irrigation has be® definitely 
and permanently self-limiting and that land once irrigated and 
later abandoned has not again been used for crop production. 

The causes that have contributed to the abandonment of irrigation 
in many of these regions are not well understood. It has been cus- 
tomary to assign such reasons as the decay of the irrigaticea works, 
the rise of alkali, disturbance of political conditions, (h* the degen- 
eracy of the people. The fact remains that many aa(^®t 
enterprise are now abandoned. Even here in America we find the 
remains of large prdristoric irrigation works in our arid lands with 
no satisfactory clues as to the causes of their al>andonm®t. 

Our modern irrigation developm®t in this country is still too 
new to give very definite indications as to what may be expected in 
the future. Some disturbing symptoms have appeared in recent 
years <«a our old® irrigated lands, but as a people we are going 
deeper into agricultural science than our predecessors, and it re- 
mains to be determined whether or not we can meet and overcome the 
difficulti® that have caused failures in the past. 


Frcwa the standpoint of the individual, the decline in pro^ue^vity 
©f irrigated^ land is not m^ter ^of 

year& Most ^ 

piQstmity;, mStte® that are of 

5|^[^!^‘|||5^|i||®|?^*i'n!^gation farmer. There can be no 

of alkali is a matter that may 
in months as well as in centuries. It is a problem 
^ mr is at any time to become, acute on nearly every tract 

^;iE^gated land. It is a very complex problem, peculiar to irri- 
'Arming and intimately affecting its prosperity and its 


ffTmanestce. 

so-called rise of alkali may be defined as the accumulation in 


the s^fl of scduble salts which are the products of soil weathering and 
#sant^ratiom 'Whenever aceumulathm becomes excessive these 


salte l^der or prevent the growth of c^p plapts. Tliese salts seldom 
tK^qt^uhtle in .harpafol (^luai^ties where &e rainlaU is adequate for 
0Pop product]^ ^ ii®aBy leaded (mt of the soil as 

fii^asjimy heeoaimsoiidiip.^ . . 

water inisuch a^mami® 
^aats wh^ they 
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need and in addition to insure some percolation of water through the 
soil into the underground drainage, it seems probable that one of 
the most acute difficulties of irrigation would be orercome- But 
this is not easy to accomplish. In the greati majority of cases the 
land is irrigated too little or too much. When irrigated too little the 
salts remain and accumulate in the soil, and when irrigated too 
much they are transported from one plac^ only to come to the sur- 
face in another where the ground water collects. Thus the use of 
irrigation water under the ordinary conditions of farming results 
in serious disturbances in the normal equilibrium between the soluble 
and the insoluble constituents of the soil. And these disturbances are 
soon manifested by consequent derangements in the nutrition of the 
crop plants. 

It is the consensus of opinion among irrigation engineers and 
others familiar with the situation that the chief cause of these dif- 
ficulties is the excessive use of water. It is obvious that where the 
natural drainage is inadequate and where artificial drainage is not 
provided the excessive use of water must result in swamping the land. 
But there are some very good indications that the so-called alkali or 
plant-nutrition difficulties are not to be avoided merely by restrict- 
ing the use of irrigation water. Where irrigation is so restricted 
that there is no drainage there may r^ult an accumulation of salts 
that in time will cause trouble. This condition may be brou^t 
abmit rither through the weathering or disintegration of the soil, 
tiirough the deposition of the soluble salts carried by the irrigation 
water, or by an accumulation near the surface of salts which were 
originally distributed more evenly throu^out the soil. If this view 
of the situation is correct it is apparent that merely restricting the 
use of irrigation water will not prove an insurance against alkali 
troubles. 

The diversification and rotation of crops which involves different 
methods of tillage and varying quantities of water on the land from 
to year promise to retard, if not to prevent, the development 
pmne of these difficulties. Unfortunately, many of the special crops 
suited to irrigation farming are perennial crops, some of which 
occupy ihe land for many years, and with their use systematic rota- 
tion is not possible. It becomes necessary, therefore, to work out for 


these perennial crops methods of planting, tillage, and irrigation ihafc 
will give some of the benefits of erop rotation. These il|- 

volve, among other things, the maintenance of a supply o4 
matter in the soil and at least the occasional perc^twn 
through it . * - \ ■ lif 

Aside from cases where alkali w ^page water is 
of a decline in the prodnefciv% of iiri^t^ 
causes of decline that are not well understood* 



380 YEAEBOOK OF THE BEPAKTMENT OF AGEICULrTTJEE. 


far available indicates that the deterioration of irrigated land may 
be due in some cases to obscure diseases of the plants or to some 
derangement of the processes of nutrition rather than to a lack of 
fertility as that term is understood in agriculture under rainfall. 
Whether or not. there is inherent in irrigation agriculture a set of 
adverse conditions other than those related to the rise of alkali re- 
mains to be determined. In any event there is reason for believing 
that many of our irrigated districts may long continue in a high 
state of productivity because the available land so much exceeds the 
available water that when any particular tract of land becomes ufi- 
productive the water may be carried to new land at small additional 
expense. But such shifting of water to new land must often result 
in some individual hardships where a farmer has all his capital 
invested in the land that is abandoned. " ^ ’ 

While there can be no doubt that the soils of many of our irrigated 
r^ions are at first very productive, an exaggerated idea of their pro- 
ductivity is often given by making the comparison with adjacent arid 
lands or with conspicuously unproductive lands in the humid regions. 
The only fair comparison is to be made with the soils of similar char- 
acter and in regions where the rainfall is adequate for crop produc- 
tion. But the initial high productivity of irrigated land is not a very 
important asset unless the ^stem of farming is such as to maintain 
a high production. The agricultural experience of the race has been 
that the diversification of crops and the feeding of live stock on the 
farm are the surest means to that end. There is no good evidehce 
that this espeiS^ce ^ 

PABHliKO. 


p^agraphs attention has been called to 
^ of irrigation farming, when such farming 

of the staple crops of the humid regions in 
There are many real advantages enjoyed 
Ip^galed -lands, and it is by the development of these that irri- 
farmii^ may be expected to prosper, 
f In IhO production of a few crops irrigated lands have practically 
a m^opoly. For such crops the economic problem is chiefly to en- 
eoturage increased consumjrfion by our people gen^Uy. Such fruits 
figs, olives, and dates might very well be coiisumed in much larger 
qi^tities in this ooimtry, and Egyptian cotton is so much superior 
in qtmlity to our Upland ^mrt-staple cotton tiu^t it Should be used 
more exlmiri^^ly m manufecfcure than is posrible with <he prtoent 
TSfid hicrease in consumption is best encouraged 
^ and 'working oat^ dheaper methods 
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With some other crops the certainty of production each season is 
rather greater under irrigation than under rainfall, and this advan- 
tage may more than offset additional transportation charges. With 
still other crops the market price is so high that transportation 
charges become relatively negligible. 

Probably the most distinct advantage enjoyed by some irrigated 
sections is due to location. When situated in the midst of extensive 
range lands upon which live stock may be grown more cheaply than 
elsewhere, an irrigated section finds a continuous and profitable 
market for grain, forage crops, and foodstuffs. This is also true 
when adjacent areas are developed by dry farming. A large propor- 
tion of the mineral wealth of the country is found in the arid re- 
gions, and whenever irrigation development is possible near these 
centers of production ready and profitable markets are assured. The 
favorable climatic conditions of some of our arid regions have in- 
duced many people to live there for reasons of health and comfort, 
and as the general prosperity of the country increases a larger pro- 
portion of the people will move to these favored sections. This move- 
ment will he encouraged by the continued extension of irrigation 
farming, with its consequent increase of supplies of food. Some of 
the finest parts of the country have been accessible only to people who 
could subsist out of tin cans. 

The general tendency on irrigated land is toward intensive farm- 
with a small acreage for each family. This brings farmhouses 
closer together and permits the maintenance of better roads, better 
schools, and improved social conditions. As the general develop- 
ment of the country goes on there is no apparent reason why some of 
our irrigated sections should not support manufacturing Industrie, 
to the mutual benefit of both agriculture and manufacture. 

CONCLUSIONS. 

The area of irrigated land in this country has nearly doubled in the 
last decade, and the products of these lands are in an increasing 
hmnber of cases more than enough to supply the local demands in 
the regions where they are grown. Many of our irrigated areas are 
isolate, and all crops or crop products not consumed locally must be 
shipped to outside markets, often to compete with crop products 
grown without irrigation. It costs more to produce croj^ un<fer 
irrigation than it does under rainfall, and the yields of staple cr<^ 
on irrigated land are not usually much larger than tho^ cm Bnirri- 
gated land in favorable locations. 

The price of irrigated farm land in the West is generally merea^ag, 
se that much of the colonization of these lands is based on a pros- 
pective rise in land values rather than on prospective OTop prodno- 
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tion. Artificial inflation of land values is a menace to the prosperity 
of many irrigated districts. 

The labor cost of producing irrigated crops is generally greater 
than that of unirrigated crops, though this fact is not fully realized 
by many prospective settlers. 

In the normal course of development irrigated sections must 
usually pass through a period of economic depression resulting from 
the production of crops in excess of local demands. Early -attention 
to ^ding crops that can bear the cost of shipment will do much to 
lessen the duration and severity of this period. 

In order to avoid disadvantageous competition with crops from un- 
irrigated land it is desirable to develop special industries- or crops 
for our irrigated lands and to take advantage of local conditions by 
supplementing liie production of Hve stock from the range landsi :n , 

The diversification of crops m the individual farm and in 
irrigated section is very important in order to utilize labor effectively 
as an insurance against crop failure and to maintain the fertility of 
tile soil. 

The history of irrigation farming shows the need of giving careful 
attention to the use of water, to securing adequate drainage, to tiie 
diversification of crops, and to the production of live stock in order 
to avoid a decline in crop production. 

Irrigation farming in this country has some distinct economic ad- 
vantages, due to the location of the areas in tiie midst of range lands 
or near Imrge muting enterprises or centers of trade. Some of our 
irrigated lands have- a mild clim^ and.a Itmg ^? 09 prg 
pers^ tfee ppodoatiim of j crops tiiati^j^ tijadimislseWi^ 
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By C. N. McBbydb, M. B., 

Senior Bocterioloffist, Biochemic DMeion, Bureau of Animal Industry, 

• * INTRODUCTION. 

Modern canning methods may be said to date from the year 1795, 
when Nicholas Appert, a Frenchman, invented a process for preserv- 
ing foods in hermetically sealed receptacles. Prior to this time dry- 
ing and salting were the only methods employed to any extent for 
the preservation of foods. 

Appert’s process consisted in inclosing the articles to be preserved in 
glass jars, which were then corked and exposed to the action of boil- 
ing water in open kettles for varying lengths of time according to the 
nature of the article treated. Appert’s process may be summed up in 
his own words, as follows: 

It is obvious that this new method of preserving animal and vegetable sub- 
stances proceeds from the simple iMrtnciple of applying heat in a due degree to 
^ several sctetaiaces, after having deprived them as much as possible of all 
IsemAnei the external air. It mi^t, on the first view of the subject, be 
thought that a substance, either raw or previously acted on by fire, and after- 
wards put into bottles, might, if a vacuum were made in those bottles and they 
were completely corked, be preserved equally well as with the apjrtlcatlon of 
heat in the water bath. This would be an error, for all trials I have made 
convince me that the absolute privation of the contact of external air (the 
internal air being rendered of no effect by the action of heat) and the appli- 
cation of heat by means of the water bath, are both indispensable to the com- 
plete preservation of alim^tary substances. 

While Appert had no conception of the role played by micro- 
organisms in the spoilage of foods, his experiments clearly diowed 
'Mkt a vacuum alone was not sufficient for the preservation of food- 
stuffs, and that the application of heat and the subsequent exclusion 
of the outside air were essential to their successful preservation. 
We now know that the air contains micro-organisms or germs which 
are responsible for the fermentation and putrefaction of foods. 

The stimulus which prompted Appert’s investigatiooas was a prbe 
offered by the French 6k)vermnent for a method of preserving f^bds 
for the use of the navy, and in 1^)9 the inventor v^as awards the 
prize of IS, 000 ii^ncs. The process was given to laiinpfacttHhg 
firms in France and was soon carried to England. ^ - 
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At first the secret of the process was carefully guarded, but in time 
the employees of the different establishments became more or less 
familiar with the details of the process and in this way the method 
was carried from England to America about 1815 or 1818. 

Ezra Da gg ett, originally in the employ of an English firm, is said 
to have first brought the secret to America, and as early as 1819, in 
partnership with his son-in-law, Thomas Kensett, was engaged in the 
packing of hermetically sealed food in New Tork City. Lobster, 
salmon, and oysters were among the first goods packed in America, 
but by 1825 fruits and vegetables were also caimed. - ~ 

In the early days of the canning industry glass jars were used, 
but owing to their bulkiness, cost, and easy brei^age they were 
gradually abandoned for tin containers, whi^ use 

in 1826, when Thcnnas Kensett secure^ a patent tm the of tin 
cans in preserving food. The cans were at first made entirely by 
hand, and their early manufacture was crude, costly, and tedious, the 
making of 100 cans being considered a good day’s work. The intro- 
duction of labor-saving machinery, however, has greatly lessened the 
cost of production, and the manufacture of cans has now become a 
distinct industry, although it is estimated that about 10 per cent of 
the cans used are still made by the canning establishments. Cans 
are now made entirely by machinery by means- of complicated ma- 
chines which cut the different parts and fit and solder them together, 


turning out the finished can with almost incredible rapidity. 4^ 
single madiine can now turn out as many as 90,000 cans in a day. * 

’ * Id origind Appert process the goods were cooked in ppm 
water, 212® F. being, of course, the highe^Jj^- 
on higher temperatures were.plil^ml 
addition sodium and calcium chlorid to the surround.- 
wiatar.' , ji 

Jfm J0I4: A, K. driver, of Baltimore, invented a clewed kettle f^^ 
^ goods by superheating water with steam, and in the same 

|#^|0.,'iri,Fyher, also of Baltimore, invented an improved kettlp 
aft ^ steam was used, the principle being the same as that 

]i|||i^,,^ 0 !ii<^.afdoclave. By these methods, whidi are stiU in use, 
i may be obtaiued and the time required for 

reduced. ' , 

; : . was.^:^li^]^ ,tai a commercial baf^ 

: within the ^ 

^ pi„ mpeh ' 

^ .;^e Pi if ' 
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Plate XXXIV. 



Fig. 2.— Preparing Corned Beef for Canning. 
IGoyemment inspector at center. Cutting machme shown at le£t.] 
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Plate XXXV. 



Fig. 1. —Preparing Pigs^ Tongues for Canning. 
[Govemment inspector in foreground at right.] 



Fig. 2.— Filling Cans with Corned Beef by Machinery. 
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Plate XXXVi. 



Fig. 2.— Sealing Cans in Vacuum, 
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has been greatly lowered through the introduction of labor-saving 
machinery; consequently canned goods have now come into general 
use and the industry has become one of great economic importance. 

In the canning of meats the great variety in the products pre- 
pared necessitates considerable variation in the methods employed^ 
each product requiring a somewhat different treatment. The differ- 
ent packing establishments also have different methods of handling 
the same product, each establishment being inclined to view its 
own methods as somewhat better than those of other houses. It is 
impossible, therefore, to give a detailed description of the various 
methods employed, and in this article only a general description 
of the more important processes will be given. 

PREPARATION OF THE PRODUCT PRIOR TO CANNING. 

In the case of meats which are processed or heated in the can. it 
is customary to subject the meat to a preliminary cooking or parboil- 
ing before placing it in the-cans. This is done in order to partly cook 
and at the same time to shrink the product. 

The cooking is carried on in large iron tanks, fitted with iron topsy 
usually hinged, which may be raised or lowered. Sufficient water is 
used to cover the meat, and the water is heated by means of perforated 
steam coils in the bottom of the tank. A view of a cook room with 
tanks is shown in Plate XXXIV, figure 1. 

When the meat has been sufficiently cooked it is removed from the 
boiling water by means of large metal forks and transferred to 
the trimming bench,” where the gristle, surplus fat, and bone 
are trimmed off. The meat then goes to the cutting machine, which 
cuts it into pieces, according to the size of the cans to be filled. After 
it is cut to the proper size the meat is passed dowm through a chute 
to a lower floor, to be packed in the cans. In Plate XXXIV, figure 2, 
the preparation of corned beef is shown. 

In this connection it is interesting to note that gravity is utilized 
as much as possible in handling the meata Thus the cooking is 
usually done at the top of the building, and the meat is then passed 
down through metal chutes from floor to floor, being subjected to 
the various manipulations of the canning process on its downward 
journey. 

FIIiLING AND CAPPING THE CAZNS. 

In the case of products like tongue and Vienna style sausage, 
where the form of the product is to be preserved, it is necessary 
to fill or “ stuff ” the cans by hand. In Plate XXXV, figure 1, the 
preparation of pigs’ tongues is shown. 

20139^— TBK 1911 ^25 
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As Trill be seen from the illustrations, the work in the canning 
rooms is largely done by girls, who become wonderfully quick and 
adept in the work. The girls are furnished by the establishments 
with clean, washable uniforms, and present a very neat and tidy 
appearance. Most of the larger plants also employ manicurists to 
care for the girls’ hands and see that they are kept clean. 

In the case of corned beef and potted or deviled meat the cans are 
filled by machinery. The stufling machines, which usually work on 
the rotary principle, consist of a series of pistons and cylinders. 
The cans are placed beneath the cylinders, and the meat is fed into 
the cylinders from above and is forced down into the cans by the 
pistons. In Plate XXXV, figure 2, one of these machines is shown in 
operation. The meat is fed into the stuffing machine with scoops in 
which the proper amount of meat for each is weighed approxi- 
mately. When the can leaves the stuffing machine it is weighed 
and adjusted to the proper weight by adding to or taking out a little 
of the meat. 

After the can has been weighed and the necessary adjustment made 
in the weight, the top is wiped and any projecting particles of meat 
are shoved dcwn into the can so as not to interfere with the cap. 
The cap is next put in place and soldered under a rotary soldering 
machine. The process of capping the cans is shown in Plate XXXVI, 
figure 1, The capping machines consist of a series of small revolving 
tables upon which the cans are placed with the tops laid loosely in 
position. The caps are then clamped down from above and are 
soldered either by hand or by automatic soldering irons. When the 
cans leave the capping machine they have been completely sealed 
except for the small ventholes in the top, through which the air within 
the cans is to be later exhausted. 

The cans are next inspected for cap leaks (i. e., leaks in the solder 
holding the cap), and these are repaired by hand. 

SEALING THE CANS UNDER VACUUM. 

The next step in the canning process consists in exhausting the air 
from the interior of the can, and this is usually effected by means of 
vacuum machines. The usual form of vacuum machine is shown in 
Plate XXXVI, figure 2, and consists of a large circular iron box with 
air-tight doors and a small glass window through which the vents are 
sealed by means of an electric soldering iron. The machine is filled 
with cans and closed, the vacuum is then applied, and the vents are 
sealed as the cans are brought beneath the window on the movable 
bottom of the machine. 

• From the vacuum machine the cans are run out on tables and again 
inspected for leaks. Any leaks that are found are at once repaired 
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by hand, the vents of these cans are then reopened, the cans replaced 
in the vacuum machine, and the vents resealed under vacuum. The 
cans are now ready to be processed. 

PEOCESSING THE CANS. 

Processing consists in heating the cans to a sufficiently high tem- 
perature to insure the preservation of their contents, and constitutes 
one of the most important steps in the whole canning process. Two 
general methods of processing are followed, known as the retort 
process ” and the “ water process.” 

In the retort method of processing the cans are placed in large 
iron or steel boilers, known as retorts, which can be securely closed 
by means of bolts. In these retorts the cans are subjected to the 
action of steam under xDressure, and in this way high temperatures 
can be secured. The length of time the cans remain in the retorts 
and the temperatures employed depend upon the nature of the 
product and the size of the cans. 

In the water method of processing the cans are placed in large open 
kettles or tanks filled with water, which is raised to and maintained 
at the boiling temperature by means of steam pipes. The cans remain 
in the boiling water for varying lengths of time, depending upon the 
size of the can and the nature of the product. 

SPRAYING AND WASHING. 

After they have been processed the cans are placed under a cold 
spray and allowed to remain until thoroughly chilled. When they 
leave the retorts or kettles in which they are heated the ends of the 
cans are bulged outward, owing to the expansion of the contents by 
the heat to wdiich they have been subjected, but after they are chilled 
the ends of the cans draw in and present a slightly concaved appear- 
ance, The cans are now subjected to another inspection, and any 
that are defective or leaky may be readily detected, as in these cans 
the ends remain bulged after chilling. 

The cans are next passed through a washing machine, which con- 
sists of a long iron tank fitted with a movable carrier, by means of 
which the cans are slowly passed through a hot solution of caustic 
soda. This is done to remove any fat or grease that may adhere to 
the cans and is necessary in order that the cans may be subsequently 
painted. After passing through the soda solution the cans are washed 
with hot water in order to remove the alkali. 

The cans are now ready for painting and labeling, but before being 
transferred to the paint and label rooms they undergo another inspec- 
tion at the hands of experts, who feel and tap each can. All cans 
which emit a hollow sound when tapped are cast aside. 
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PAi:^TING, LABELING, AND PACKING. 

Painting and labeling constitute the finishing touches TV'hereby the 
cans are transformed into the attractive packages which we see on 
the shelves of the grocery stores. The painting is done by hand, 
as no satisfactory machine has yet been devised for applying the 
paint to the cans. The cans are painted on long, slat-topped tables, 
upon which they are stacked in great piles with spaces between the 
cans to allow for drying. Beneath the tables are steam pipes to hasten 
the drying. The girls who paint the cans are quite expert in detet- 
ing leaky cans, so that the cans really get another inspection at this 
time. 

The cans remain in the paint rooms, as a rule, for several days at a 
temperature favorable to the growth of bacteria, and this gives an op- 
portunity for the development of what are known as slow leakers.” 
A slow-leaking can is one that contains a small leak, tlirough which 
the‘ air gains entrance to the interior of the can. In time such cans 
become swellers,” owing to the development within the cans of 
bacteria, which set up putrefactive changes, resulting in the forma- 
tion of gases, which cause the cans to swell. A swelled can is one in 
which the ends are bulged outward, and such cans give a hollow or 
drumlike soimd when struck. 

After they have been painted the cans are ready for labeling, and 
this, like the painting, is mostly handwork. Machines have been 
devised for attaching labels to the smaller cans, but do not seem to be 
altogether satisfactory. The girls who attach the labels become won- 
derfully adept, however, and the machinelike rapidity with which 
they work is truly astonishing. 

After they have been labeled tlie cans are usually packed in crates 
or eases and placed in stock. The men who do the packing, like the 
girls who do the painting and labeling, are quite expert in detecting 
leakers, so that the cans thus undergo still another inspection before 
they are packed. The operations of painting, labeling, wrapping, 
and packing occupy several days, as a rule, and this gives an oppor- 
tunity for the development of the slow leakers, which have been 
described. 

G0TEEN:UENT inspection and THOEOUGHNESS of the 3IETKODS 

EMPLOYED. 

The canning of all meats at establishments which conduct in- 
terstate or foreign trade is carried on under the sujpervision of 
Government meat inspectors, who watch the process from start to 
finish. The Government inspectors are men who have had years of 
practical experience in the canning of meats and have at their fingers’ 
ends the details of the various processes employed. These men not 
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only watch the condition and quality of the meats that go into the 
cans, but are careful to see that the meats are handled in a cleanly 
and sanitary manner and that the methods of processing are adequate 
and thorough. 

The proper methods of processing the Tarious meat products 
have been carefully worked out and perfected by the different 
packing establishments. As a check on their methods of process- 
ing, however, most establishments maintain test rooms or hot rooms, 
which are small rooms fitted with tiers of open-work metal shelves 
and maintained usually at a temperature of 100° to 110° F. A 
sample batch of each run of canned goods is placed in the test room 
and kept there for a week or 10 days, and if at the end of this time 
the cans show no signs of swelling the packer feels sure that his cans 
have been properly processed and that they will withstand even the 
summer temperature of a warm climate. 

Occasionally, in spite of the frequent inspections and tests which 
the cans receive before they leave the canning establishment, a slow 
leaking can will get out on the market, and if the weather is warm or 
the can goes to a warm climate it may later develop into a sweller 
upon the shelf of the retailer. In this case the retailer will usually 
notice the condition of the can and either return it to the packing 
establishment from which it came or charge the latter with the loss. 
It is just as well, however, for the consumer of canned goods to know 
the difference between a sound can and one that is not sound, and this 
can be determined even by the layman. If the ends of the can are 
slightly drawn in or concaved and the can emits a dull sound when 
struck on the top and bottom, the can may be considered a sound one. 
"When, however, the ends of a can are bulged outward and the can 
emits a hollow or drimilike sound when struck on the top or bottom 
such a can should be regarded with suspicion, and if, on making a 
small puncture in such a can, the sound of escaping gas can be heard, 
it is proof positive that the contents hare undergone putrefactive 
changes resulting in the formation of gases, and such cans, of course, 
should be rejected. However, the chief concern in packing establish- 
ments is to see that no defective or leaky cans get out on the market, 
and in view of the frequent inspections which the cans receive in the 
course of preparation it is safe to say that very rarely does a defective 
can reach the consumer. 

VALUE AXB USEFULNESS OF CANNED GOODS. 

In the canning of meats under Government inspection no pre- 
servatives are used ; in fact, they are not necessary, as meats can be 
readily preserved by the aid of heat alone. As to the value and 
wholesomeness of canned meats there can be no question. They fill 
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an esp6cially useful role in tlie provisioning of armies and. navieSj 
and our great packing establishments claim with a considerable 
degree of truth that they must be considered an important factor in 
the conduct of a successful campaign by contending nations. In the 
Eusso-Japan^e war the Japanese forces were supplied with canned 
meats dbtained chiefly from the United States. For exploring and 
camping expeditions, in mining and logging camps, and for field 
work ^nerally, canned goods are now almost indispensable. Aside 
from these uses, however, canned goods are being used more and 
more in the homes of the people, and statistics show that the canning 
industry has ccane to fill an important place in the feeding of the race. 



THE TALUE OF SSOW SUBTETS AS REIiATEI) TO 
IBEIOATION PROJECTS. 


By Alfbeb H. THrESSEN^ 
Bection Director, Weather Bureau* 


IKTECmUCnON. 


The irrigating farmer asks : “ How much water will I have this 
season?” He is interested in the quantity of water which the moun- 
tains will yield to hinn, no matter what kind of crop he may plant. 
His interest, of course, is entirely practical. If he knew just how 
much water he would ha\e for a coming growing season he could 
tell approximately the value of his crop. The engineer is also 
interested in this question. If he were to build a dam either for 
power or irrigating purposes or both, a knowledge of the average 
amount of water which passes a given point would be of greatest 
value to him. And after the dam is built this knowledge would also 
be important. 

Th^ greats jpari of the moisture precipitated as rain or smw is 
evis^pora^^ £rom the surface of the oceans. After evapoii^iiQii'ilia 
water vapor is home along by the general eastward drift of the 
atmosphere and precipitated according to the well-known laws 
rain and snow formation. Snow is deposited on the lower levels 
in the winter time, but at the higher elevations the first snow oceurs 
in the early fall and continues all winter and spring. At the very 
highest levels precipitation is in the form of snow, even during 
summer months. 

In general, precipitation increase from the lower leveb to the 


65 OOO or 7,000 foot contour, when it diminidies. The average line 
^ ^perpe^ual snow, which varies from year to yelir, depends upon 
many faetcurs, some of which are elevation, exposure, latitude, depth 
of snow, and temperature. In Spitsbergen, about at the 
seventh parallel, the snow line is 1,500 feet above sea level^ whife at 
Quito, near the equator, the snow fine is 15,000 feet above sea 


In Utah the melting of the snow at fte lower lev^ 
winter, off and on, according to the weathar, imd generally 
March every vestige of snow has disappeared ^ 
the end of spring the snow cover has 
level, and by June to the 10,000-foot level ''' ^ ^ 

If the precipitation in the modhtaiis ^ j 

knowledge of the amount of ilvidWbfe'fhp 
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other purposes would be at our disposal. But owing to the almost 
total absence of inhabitants at the higher levels, there are no facte 
upon which the probable water supply may be based. Granting 
that the falling snow may be measured, then one can know the win- 
ter's precipitation, but not the available water supply, because during 
the winter thaws may occur, causing melting, the amount of which 
can not be easily estimated. It would seem, then, that the best way 
to determine the amount of snow that is to furnish water for irriga- 


tion is to measure the snow layer in the early spring just before 
general melting begins. Measuring the depth and density of^he 
snow layer was first done as ^rly as 1905 in connection wiQi river 
work. In 19X0, Mr^ J. C- Alter ^iggest^ iftmt 
to the measureii^t of iii 

determini^ irri^tic^n 

To appre^te liie pmtdan of measuring flie show layer, cme diould 
go into ^dy the topography, and note how the snow 

illustrations (Pis. XXXYII-XLI) show 
fX^rly how the snow is disposed in a watershed. One sees at once, as 
bee have guessed, that the snow does not lie in an even layer over 

the mountain side, but is blown, not only during a snowstorm, but 
afterwards, into gullies and ravines, forming immense drifts. And 
it is to the forming of these drifts that we owe our summer water 
supply. This snow becomes solidified in many places in the ravines 
to the density of ice. This great density is due to the great depth of 
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Plate XXXVII. 



Fig. 1 .—Corona Lake, Colorado, Supplied Almost Entirely by Snow Packs from 

Un FORESTED SLOPES. 

{Elevation about 12,000 feet. Photograpb. taken in the latter part ol August.] 



Fig. 2.— View Showing the Way Snow Lies in the Sierra Nevada Fountains 

DURING July. 
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Plate XXXVHl. 



F»6. 2.— Mountain Area m which the Snow Patches are Quite Large. 

{Note the aimcst total al>sea]ice of trees,] 
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Plate XXXIX. 



Fia 2 -Portion of Maple Creek Watershed while Survey was Being Made. 
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Plate XL 



Fiq. 1. — View Looking Into the Last Branch of Fig. 2. — The Only Drift, ^Miue Long, 60 Feet 

Riqhthand Fork, Near the Head. Wide, and about 26 Feet Deep. 

[Elevation about 8,7/10 feet, between Itibble and Right- 
hand Eork, looking south.l 
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Plate XLI. 



Fig. 1 .—View Showing the Absence of Snow Under Trees. 



Fig. 2-— Slope Grown with Quaking Asps. 
[Snow layer very uniform.] 
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Plate XLII, 



FiQ. 1 .-Apparatus Used in Snow Sur- Fig. 2.-On a 40 Per Cent Slope. Fig. 3.-Observer Among the Quaking Asps. 

VEY— Density Tube, Alpenstock, Soft Snow. 

Snowshoes, and Scales. 


SHOW StmVlIYS AS TO IBEIGATION PBOJECTS. 393 


of this bureau, authorized the writer to investigate it. Maple Creek 
watershed (fig. 12) was selected, owing to its freedom from cliffs 
and to its having fewer natural obstacles than any other canyon 
within easy distance of Salt Lake City, Utah. 

The instruments used consisted of a density tube and scale, an 
aneroid barometer, a compass, and a metal semicircle with plumb 
and pomter to secure slope angles. B^des clothing suitable for 
woric of Urn character, snowshoes and an alpenstock were indis- 
ppsaUe. (PL XLIL) 

in^ruments that were used in the spring of 1911 will be 
eiianged but little for the survey which will be made in 1912, The 
^^#Slisity tube worked perfectly, and it is difficult to see how it could be 
improved. This tube was devised by Prof. C. F. Marvin, of the 
Weather Bureau. It was made of galvanized sheet iron, 2| inches 
in diameter and about 4 feet long. One end of the tube was rein- 
forced by a piece of seamless tubing 6 or 8 inches long and of slightly 
smaller diameter, which was forced tightly inside the galvanized tube 
amd firmly riveted there. The projecting iron tube was filled to re- 
a saw edge to fedlitate perforating ioe crui^ or solidly lacked 



. Thu' k sddte. ^ meas^rh^ 

I pi .cdsrfei in 

^ layer and then weigidiBg Ae feW 

1^. inm scale on the balance was so arranged l&at^ the dep& 
of water, equivalent to the snow layer, was read off at once. 

A spring balance was used with the scale modified to give the water 
equivalent of tlie snow. The best balance is one made of alumhanm 
and the hand protected so that it can not be broken off when siipp^ 
into the pocket. 

An alpenstock was found to be most useful. It should have inches 
^caduated upon it and can then be used to ascertain tiie be^ pkoe to 
a density measurement. The upper e^d idiopld haw an iron 
M that one can the better dimb a by hookiBg on some 
also a smaller hook pointy in oppoieite direction, so 
that it may be used for wei^dng fey 'rian|fly plun^ the stick into 
firm snow and suspending the from the smaller hooL \ 

The designing of the appaMii^ m work of this kind 
to do with the ease of the Work an^ even the ^cc5^ of 
tion. Wh^ dresigth is mat dbrired all ^ | 

^.made of [ Alt 

I llilo pockets or 


to 
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250-foot line, and by a complete system of field notes and diagrams 
all important landmarks were located, including the turns in the 
canyons and all braziches. The direction angles from turn to turn 
were obtained with a compass. From tliis general information a 
map was sketched, showing the main canyon and the outlets of all 
the branches* 

The work thereafter consisted in going up the bottom of each 
gulch or canyon and back and forth along the slopes, measuring the 
snow depth and density every thousand feet or so, platting the gulch 
or canyon on the preliminary sketch moi*e carefully, and map- 
ping the snow areas in the canyons. The snow measurements con- 
sisted of numerous soundings of the snow lay^ with a graduated 
alpenstock in apparently average places, after which the 



WiQ. 12* — Crs&efe watershed, Mapleton, Utah. 


snow, estimated as the average, was removed with tube and weighed 
^ Sii^pending the spring-balance scales from the alpenstock thrust 
at an ai^le. 

; ^tion lines platted on the map^ as well as the extent of 





the total acr^ge of the watershed was found to 
aiKzat 4jODO acres being under snow when 
in Hbrohj 1911. About %(XX> soundings 


and 27T measurements of the depth 
ilt'^atefufiy selected representative places 
^ apparatus^ This is an average 
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8^8 acre-feet of water, or enoiigli to spread 14 inches deep over 
ail the land irrigated under the stream. 

TALUE OF THE SNOW SURTOY. 

The most apparent value of a snow survey to the irrigating farmer 
is that with the knowledge acquired he can select his crop more in- 
telligently. The survey should be made, of course, just before 
planting time. 

In general, three cases of water supply may be considered : First, 
wl^ an average amount may be assured; second, an abundant 
so|^y; and third, an amount smaller than the average. If the 
survey shows that an average amount of water will be the fanner’s 
portion, then he should plant his usual crop. If more than the 
average amount can be guaranteed, then several plans may be carried 
out. A crop requiring the usual amount of water may be planted, 
and surplus water sold to adjacent dry farms; or a crop requiring a 
great deal of water may be planted, or one that matures late in the 
season. If less water than usual has been measured, then the farmer 
must plant a crop requiring but little water; or he may let some of 
his land lie fallow, or plant a crop that mature early. 

Then, again, a knowledge of the amount of water available may 
save several applications while the crop is maturing. Suppose a 
knew timt his water supply would be diort ; it would then be 
Wiidom to cut his first crop of lucem early, and thereby secure two 
good average crops, which would pay better than a very good first 
crop and a very small second crop. 

Further, if a gaging station were established above the highest 
canal, then, if the two variable factors, seepage and evaporatima, 
could be approximately estimated, the irrigators would know at 
any time during the season just how much moisture still remained 
in the watershed. It would serve to indicate how fast the snow in the 
upper parts of the watershed was melting, and this diovid be valua- 
ble information both to the irrigating farmer and the owners of a 
dam used for conserving the water for either power or irrigating 
purposes. 

In some canyons engineers wMx to build reser\’oirs either for 
power purposes, or to conserve the water so that it may be paid out 
as needed for irrigation, or both* Knowledge of the average, grmt- 
est, and least amounts of water passing a given point in a 5ptret|a 
would be of highest importance to the engineer and mudx mom im- 
portant than a knowledge of the amount of 
watershed, as the seepage and evaporaticm fectors would N 
mated. Snow-survey data, tc^dier with stream gagin|^ 
able the engii^ie^ to caloilate the mmsi 

and to predict just how much power te could ^ I yj i‘||||4'|||i 
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A surrey of this character is worth much more than the certainty 
it gives the irrigator regarding the future of his crop or the knowl- 
edge as to what crop he should plant It eliminates his products 
from that class whose amount of production is more or less prob- 
lematical. It tends to steady prices and, in addition to the taking 
away of these uncertain features, gives a crop, although not matured, 
a money value which it would not have, to such a great measure at 
least, if the water supply were not knowm 

The prosperity of every community sways with the success^ and 
failures of the crops. Thus, a snow survey, helping to make the suc- 
cesses more frequent, would be the cause of greater general pros- 
perity. 



COTTON IMPROTEMENT ON A COMMUNITY BASIS. 


By O. F. Cook, 

In Charge of CoitonrBrecding Investigations, Bureau of Plant Industry. 

INTRODrCTION. 

The American cotton industry presents unusual opportunities for 
improvement througli community organization. Many important 
advantages are not to be realized by individual farmers working 
alone, but require the united action of entire cotton-growing commu- 
nities. Only in this way can improved varieties and other results 
of scientific investigation be effectively utilized. The present unor- 
ganized condition of such communities limits the power of the indi- 
vidual farmer to improve his crop. Organizations of southern corn 
growers are learning some of the advantages of cooperation in the 
improvement of a crop, but other and still greater advantages are 
to be gained with cotton by otganized effort on a community basia 

A right choice of methods is as necessary in applying the respite 
9 $ stabfitific study as in conducting investigations. Methods of im- 
provement well suited to other crops are entirely inadequate with 
cotton. The crossing of varieties in the field and the mixing of 
seed in gins render it unusually difficult to preserve the unifomiity 
of superior varieties. Uniformity is more important with cotton 
than with corn, because the fiber is used for manufacturing purposes. 
Selection is more difficult with cotton, but has a double value, for 
uniformity not only increases the yield but adds to the commercial 
value of cotton. 

Two things are necessary for any adequate application of the 
of scientific investigation to the cotton industry: (1) The 
superior varieties that are bred must go into general use and (2) 
their uniformity must be maintained by continued selection. Expe- 
rience has shown that neither of these objects is likely to be attained 
by the miscellaneous distribution of small quantities of seed. Such 
distribution serves to introduce a variety to the farmer’s 
but this is only the first step toward effective utilization. 
new varieties are adopted by whole communities instead of by| 
tered individual farmers there is no prospect that 
will be realized or that their uniformity will be 
objects would be much easier to secure if each 
group of farmers who grow their cotton 
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it to the same gins could act together as communities. The com- 
munity should agree, if possible, upon the planting of one kind of 
cotton and take measures for maintaining the purity and uniformity 
of the stock by continued selection under the local conditions. This 
would mean lai'ger crops, better fiber, and higher prices, not only 
because of the improved quality but because each community would 
be able to produce a commercial quantity, a hundred bales or upward, 
of the same uniform type of cotton. 

Cotton growers have been urged to organize in order to reduce 
production or to secure higher prices by withholding the crop from 
the market, but there are other and more positive objects to be gaiijited. 
An occasional period of low prices is not as serious a danger to the 
cotton industry of the United States as continue^ high, 
stimulate a rapid development of cotton culture m <^er 
A well-^tablished foreign competition means an ultimate rediraioii 
or restriction of prices. The United States has no natural monopoly 
of production, for cotton can be grown in many other parts of the 
world. Active efforts to develop the culture of cotton are now being 
made in numerous foreign countries, particularly in Mexico, Peru, 
Brazil, Argentina, Algeria, Sudan, Togoland, Nigeria, India, Tur- 
kestan, and China, The only adequate protection against foreign 
competition is to improve oui’ own industry by growing better cotton 
and by growing it more cheaply than otlier countries are able to do, 
notwithstanding the lower wages of their farm labor. 

The organization of cotton-growing communities to study and 
remove tibe present obstacles to progress would place the American 
industry pn a much firmer basis in relation to foreign compe- 
tition. Many communities have public-spirited citizens willing to 
undertake measures of agricultural improvement. A statement of 
the problems of the cotton industry that can be solved by community 
effort will a useful purpose if it enables such activities to 
directs to better advantage. In some localities there are organiza- 
rioaas already in existence that may be able to undertake the worik. 
In view of the wide differences of local conditions it is not to be 
expeeied Ihat all organizations of cotton growers will take the same 
form or attempt the same things. 

WHY KNOWnHIHJE OF CXOTOK HAS DECLmEO. 



are especialiy needed with cotton because 
and nses of the product. Notwithstanding 
I ipipbrtance of the cotton industry the farming 
of cetton than of most braiKjhes of agri- 
^ other croj^ cotton is not raised for 

purposes, but is a purely indu^rial or commercial 
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product. A food crop remains as part of the life of the agricultural 
community where it is grown and jised, only the surplus passing into 
the general channels of commerce. In former times, when the 
weaving of cloth and the making of garments were domestic arts, 
both producers and consumers were more familiar with cotton and 
more able to appreciate the quality of the fiber. But cotton is no 
longer put to any domestic use by the farmer or his family. It is 
raised only to be sold and shipped away. 

ImproTements in textile machinery and the factory system of labor 
have led in the last half century to an enomous expansion in the pro- 
duction and use of cotton, but there has been no corresponding 
improvement in the quality or intrinsic value of the fiber or in the 
methods of growing and marketing the crop. The industrial supe- 
riority of cotton is usually supposed to lie merely in its cheapness, 
but cotton of good quality can compete with any other fiber in 
strength, fineness, aiwi durability. Though the consumption of cot- 
ton riiat of any other textile material, the true 

stall very inadequately appreciated. 

TOe popular idea of a geaieratioii. ago that fine febrics were stronger 
and more durable than coainn Admics wa$ based, ma mechanical limita- 
tions which inventors have now ovwreoiimf. With naD^inawd textile 
machinery many lines of goods that lommrly required: strong 
can now be made hrom much shorter and 
d^ne in the wearing qualities of cotton hdirics is often iseilbed 
in cities to the use of destructive chemicals in public lamshries, bi^tlie 
same deterioration is recbgnized in the country, where honseindd 
washing is still practiced. 

Some manufacturers are frank enough to say that they do not want 
long or strong cotton, thus encouraging farmers to plant inferior 
varieties- If the goods wear out faster new garments must be por- 
dbased more frequently and this brings larger profits for manufac- 
turers of weak fabrics. Such disregard of the interests of the con- 
may gain temporary prc^ts, but it can n<* be expected to 
establish the industry on a basis of permanent jmKperity. The pub- 
lic is at last beginning to appreciate the different values of strong and 


weak cotton. Manufacturers of long-^aple goods have undertakm 
an active compaign of education regarding the superiority of tlffiir 
fabrics. Some of the States have laws forbidding the adnlteratticth 
and misbranding of textile articlea Ihe need of paatn-ri^hanhiii^' 
is the same as for pure-food laws, for lhe rapid wearing I 

cotton not only r^ults in enormoos financial loss to fibfsi' 
represents a gsneral danger to health. Brt^m Mmlf ^ 

large part of the hcHisehoid dnst that is nhw 
factor in the development of ^ > , - T; H t * I- 1 iillllllfffili 
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That cotton is so purely a commercial crop and that popular knowl- 
edge and interest in cotton tend to decline rather than to increase 
under the present conditions show that community organizations of 
cotton growers are needed for educational purposes^ if for no other 
reason. More must be known about cotton, not only among farmers 
who produce it but also among manufacturers and ultimate consumers, 
before any general improvement of the industry is to be expected. 
The loss to consumers is greater in the aggregate, no doubt, than the 
loss to the producers, but the farmers are more acutely interested and 
the active work of education should begin with them. 

rNTADEQUATE PEODtJCTTON OF HIOH-ORAPB OOTTOH. 

The need of a better system of produd:ion on a 
is most conclusively shown by the fact that the present 
strong high-grade cotton is entirely inadequate. The general use of 
weak, short-lived fiber represents an enormous industrial waste that 
would not be tolerated if it were understood that stronger and more 
durable cotton could be obtained in suflScient quantities. All high- 
priced articles are supposed to be made of Sea Island cotton, but this 
fiber is grown only in limited areas. There has been no extension 
of the production of the Sea Island cotton to correspond to the new 
industrial requirements. 

The increasing importation of Egyptian cotton by American manu- 
facturers also shows that the production of high-grade fiber in the 
United States has not been keeping pace with the existing demand, 
to say nothing of providing for the future expansion of the industry. 
The spread of the boll weevil has greatly diminished the production 
of long-staple Upland cotton in Louisiana and Mississippi, and at the 
same time the Egyptian crop is threatened by a serious reduction in 
yield as well as a d^erioration in quality. Earlier varieties of Up- 
land long-staple cotton have been developed to replace the late 
varieties that are being driven out of cultivation by the boll weevil. 
OPier new varieties have been acclimatized in regions where long- 
staple oott4Hi is not now grown. But these new lines of production 
have only a very slow and gradual development unless 
tb^y eaa be fostmred through community organization. 

The acute med of long-staple cotton is for automobile tires, 
h%h-pres^fe ho^, mail bags, and other articles where strength of 
i$ a paramcMnt consideration to secure additional safety for life 
pbb^rty: If ifee ii3d world appreciated the possibility 
: from special types of cotton, manu- 

it^to their interest to dbtain suppli^ of the 
can l^rown. The cost of the raw material 
selling price of high-grade articles. 
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The manufacturer may save a dollar by making an automobile tire 
out of short -staple cotton and low-grade rubber, but the purchaser 
loses much more than the manufactimer gains, to say nothing of in- 
creased danger and annoyance. Manufacturers of high-grade textiles 
are prepared to pay advanced prices for superior cotton if regular 
supplies can be assured. 

Cbmmunities that have natural conditions of climate and soil suited 
for producing long-staple cottons should study and prepare to take 
advantage of the existing and prospective demands for superior 
fiber. Though not every community can produce long-staple cotton,, 
there are very few communities that can not grow a longer and more 
uniform staple than they are now producing. There are probably 
hundreds of communities in every State of the cotton belt where the 
conditions are favorable enough to produce cotton worth from 1 to 
5 cents a pound more than the present miscellaneous crop. The indi- 
vidual farmer can not be assured of any such advantage from the 
production of a few bales of good cotton, but a united community 
would be able to obtain the advanced price in proportion to the 
improvement of the crop. 

EXTJBKDIHa THS F®CH>UCTIOH OF U)NO-STAFLB COTTON. 

The ergmization of communities of growers is the best way to 
the production of cotton into new regions. The possibilities 
of producing long-staple cottons in different parts of the United 
States are only beginning to be realized. But even under the most 
favorable natural conditions the farmer will not begin to grow cot- 
ton unless ginning facilities and local markets can be provided. Kew 
weevil-resistant types of long-staple Upland cotton have been intro- 
duced from Central America and Mexico and acclimatized in Texas. 
They are as well adapted to the arid regions of the Southwest as 
ordinary short-staple varieties and yet are able to produce fiber of 
good long-staple quality under favoiuMe conditiona A small 
ainouiit of irrigation water can be used to better advantage in raising 
long-staple cotton than with any c^her crop now grown in the irri- 
gated districts of the Southwest. 

The production of Egyptian cotton in the irrigated districts of 
Arizona and southern California is another undeveloped branch of 
the cotton industry. After several years of acelitnatization aid 
breeding, superior strains have been developed. Exe^leut crojfjs hi^ 
been raised and the fiber has brought prices in advance df 
Egyptian cotton. 

The advantage of commimity organization may be 
easily in regions where cotton csdture is only beginmt^,, 
em and we^ert Tocts sdid hi the Imperial Valley of 
solas'*— YBKim — M ,1 
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fornia. Organizations of cotton growers hare already been, formed 
in some of these far w^em communities. Where cotton is an old 
and well-known crop farmers hare settled habits which they are 
unwilling to change. But with the advance of the boll weevil many 
new methods are being adopted, and these readjustments make it 
easier to introduce the improvements that can be secured by com- 
munity organization. 

COXaiEBCLVL SEUECTIOB COMPAEED VTITH AGKICULTUEAn SELECTION. 

If the skill and discrimination now used/ in buying and selling 
cotton could be applied to raising it, the product would be greatly 
improved. Cmnmunity oaganizatkm would aid in farh^giag 
about by aoabling the farm^ to acquire special knowie^ge 
used by the buyer in sepaiath^ and grading ^ different Idfida if 
<»tton. The presest systen of handling tlm crop interferes with 
the improveBnest of the cotton industry in two ways — ^it tends to 
the pro^etion of inferior cotton and to the payment of inadequate 
foices feff sHparimr cotton. 

Agricultural selection, or discrimination, between plants in the 
field, is absolutely necessary as a means of securing good seed and 
preserving the uniformity of superior varieties. But instead of agri- 
cultural selection, or the judging of the cotton on the farm, the 
present system provides only commercial sdection performed by the 
buyers in. the warehouses after the cotton has passed out of the hands 
of the farmer. The haks that contain supermr cotton are separaiffi 
assemlded with others of similar quality, and sold tn the manufiac- 
turers at hi^ier ps'kes- It is laot to be expected that buyers should 
undertake to educate farmers re^irding the true value of their cot- 
ton and pay th^ more for it than n£(»ssary. The business of the 
latyers is to buy cotton cheap and sell it dear. To a breeder’s ques- 
tkm whether he would pay a premium for a certain variety of cotton, 
• be^er replied “Yes; if I had to.” In one instance four bales that 
b#iy€rs would take ocly as middling cotton, then worth about 
f wem sent hy the planter to New Orleans and ajid at 19| 

than double the highest local offer. 

.j^oinier is seldom able to deal directly with the 
twieapBSe he seldom has what the manufacturer wants — 
« of one kind of cotton, for making a partlcu- 

Jbae llac: ^ . iiama&eheers have no use for miscellaneoas 

liin these produced in uner^tnizied communitiies 
plant a different variety and foltow 
’&& eemmereial selection and aasem- 
the differeiA grades and qualities 
^fbpy^ m a neces^ij ]^rt of the 
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present system and is to be avoided only in communities that devote 
themselves to the production of a uniform type of cotton. 

The cost of the present system of commercial selection, repre- 
sented by the profits of the buyers, falls chiefly on the farmers who 
produce better cotton than their neighbors, but are unable to secure 
a corresponding advance in price. Many dealers refuse to consider 
the e^ntial qualities of length and strength of fiber in buying the 
cotton from the fanner. As one farmer put it, “ They used to draw 
the staple, but now they only shake it over a paper.” A farmer who 
takes the trouble to raise a crop of superior fiber and is then refused 
a premium can hardly be exi>ected to repeat the effort. He is more 
likely to apply to the Department of Agriculture for a variety that 
will produce the most pounds of lint without regard to quality. At 
the same time come requests from manufacturers that the planting 
of long-staple cotton be more actively fostered. These conflicting 
demands show that the present system is not advancing the true 
interests of either the producer or the manufacturer, to say nothing 
of the ultimate consumer. 


CONTACTS BETWEEN FBC»>UCESS AHB MAHtTFACTUHEBS. 


Manufacturers who use long-staple cotton are anxi<m% of course, 
to the production of supmor fiber. Though willing to oo- 

cperate in the improvement of the industry, they have not realized 
the practical advantages of closer contact with the growers. In 
reality the present system of commercial selection is far from the 
best that could be devised for the manufacturer’s purpose. The true 
quality and uniformity of a crop of cotton can be determined much 
more reliably by field inspection than by the pulling of samples from 
bales, even by the most skillful of commercial graders. Opinions 
of commercial experts, based on samples of the same lot of cc^ton, 
often ^ow serious disagreement and wide dq^arture from the actual 
fads. Manufacturers could effectively protect their own interests 
smd at the same time stimulate the production of high-grade cotton 
by purchasing their supplies on a basis of field inspection. Selection 
and other precautions would soon receive the attention they deserve, 
for farmers would be assured of tim prices that tto manu- 

facturers could wdd afford to pay for unifi>nn cdton. 

The individual farno^ with mlj a few bales of superior 


to offer is usually under the nece^ity of taking what the ioml 
will give, but a community or assomatimi of farmw 
cx>mmercial quantity of om kiad of would be 

much better consideration from buyers or couM 
direct communication with manufectefr^ 
truck crops are now hemg 
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cooperative associations of growers in different parts of the country, 
and there is no apparent reason why communities organized for the 
production of high-grade cotton should not be able to sell their own 
crop to the manufacturers. 

PRESERVING THE UNIPORiXITY OF VARIETIES. 


The fundamental agricultural advantage to be gained by com- 
munity organization is the production of uniform crops of cotton. 
The cotton industry will show little improvement from the breeding 
and distribution of superior varieties until better provision is made 
for preserving the uniformity of select strains. Superior varieties 
are of practical value only to the extent that they are pr^tved 
utilized for purposes of production. T^o matter how 
other respects, a variety of cotton can not be considered superior 
unless it is kept uniform, nor can any variety be expected to remain 
uniform unless selection be continued and admixture with other . 
varieties be prevented. 

The work of maintaining uniformity by selection is very simple, 
though natural ability, training, and practice are necessary to de- 
velop the power of recognizing minute differences that the casual 
observer would entirely overlook. The first essential, of course, is 
thorough familiarity with the superior type that is to be maintained, 
so that all variations may be detected and removed. 

That varieties soon “ run out ” when selection is relaxed is a well- 
known fad:, but it is not so generally understood that the runiilgli^ 
out of a ^perior variety is merely a loss of uniformity; in other 
words, a return to the condition of diversity found in unselected 
stocks. Even in the most carefully selected strains inferior and ab- 
normal individuals appear, and if these are allowed to ripen seed or 
even to cross-fertilize other plants with their pollen a loss of uni- 
formity is sure to result. Improved methods of selection have been 
developed which make it possible to distinguish degenerate plants 
in the season. Indeed, it is usually easier to recognize and re- 
at that time than after the crop has matured and the bolls 

Ifeias m amotmercial value in cotton because of the indus- 
trirf of the? fibev. Threads of even strength and fineness can not 


be Bfmto feom staple. The spinning machines must have 

ffliens of equal fength ha order to work smoothly. Special 


tsebi hitented to comb out the fibers and separate the 
Ihe operaticm increase the cost of manu- 

to the field has to be made good by 


111 . 

^Mmm 


■ ^ W tit ' of tht Stalks, Leaves, and Bolls. 

Cfmto ^ Bums ^ JPtsnt IndMrjr, 0. S. Oept. of Agricalture, 1010. 
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Loss of uniformity in the plants means reduced yield as well as 
inferior fiber, for many of the plants that depart from the characters 
of the variety are degenerate and produce very little cotton. Experi- 
ments indicate that a general application of selection would increase 
the yield by at least 10 per cent and would enhance the quality and 
value of the fiber to an even greater extent. A general adoption of 
improved varieties and methods of selection and cultivation would 
bring an enormous increase in the value of the American cotton crop. 
As an estimate of the advantage to be gained annually $2005000,000 
is not unreasonable. 

The requirement of uniformity in long-staple cotton makes com- 
munity organization especially necessary in long-staple districts. 
The crossing with short cotton in the field or the mixture of seed at 
the gin leads to a rapid deterioration, even before the stock of seed 
is increased to the scale of commercial production. The distribution 
of long-staple seed in short-staple communities also involves the 
danger of having the two kinds of cotton combined into mixed bales, 
which are often refused in the market. In short, the only practical 
way to distribute and extend the cultivation of superior varieties of 
cotton is by districts or communities^ The work of breeding and 
acclimatization of new types of cotton is* largely in vain if they are to 
be utilized only for miscellaneous distribution. 

BELATION OF GINNING FACILITIES TO PBESEHVATIOK OF VABUmES. 

In an organized community devoted to the culture and improve- 
ment of one type of cotton, conditions would be much more favorable 
for preserving the uniformity of select strains. With only one kind 
of cotton in the neighborhood there would be no danger of crossiiig 
with other varieties in the field or mixing seed at the gin. Every 
farmer who intends to plant bis own seed or sdl ^ed for planting 
should see that his cotton is ginned without being mixed wiih (^er 
slocks of seed. 

The importance of the separate ginning of different kinds of cottmi 
is already recognized in some locaiitij^ A few prc^gressive ginners 
have installed small machines for ginning cotton from select fields 
and seed plats apart from the general crop. Sudbi facilities ate 
needed in every community as a means of encouraging the mmB oarb- 
ful selection of cotton seed. The extra equipment would not be very 
expensive, and many ginners would be willing enou^ to 
as soon as it became a meanfe of attracting or holding Itoe 
of the more intelligent |mrt of the ©cmmitmity. 

The most difficult task of ginning fdls to the breeder, 
most careful systan of ^leetiouy I e., by I# 

planted from the seed of superhr mcE^ndual 1 1 
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gin their individual samples by hand, while others plant the seed 
without ginning. Manufacturers are beginning to make small gins 
for work of this kind. Organizations of cotton growers could well 
afford to pro-vide for the ginning of small samples of seed as a means 
of encouraging local breeders and thus maintaining a supply of high- 
firade seed for the communitv. The small machines could be located 
at a central point where power is available, or hand-power ma- 
chines could be circulated among the members of the community who 
wished to grow separate lorcgenies of individual plants. 

COiMMUNITIES SHOULD GROW THEIR OWN SEED. 

It is in the interest of communities to grow their own seed, for 
better crops can generally be secured from properly selected hon^ 
grown seed, A variety of cotton that has been rendered very uni- 
form by selection in one locality may show many variations when 
transferred to other conditions. If these variations are recognized 
and removed, the stock behaves in a more uniform manner in later 
generations. Experiments have shown distinctly higher yields for 
locally selected stocks in comparison with adjacent rows planted with 
the original parent stock, a part of the original seed being held over 
for the purpose of making the experiments 

In view of these facts it is evident that local breeders can do better 
work for their home community than breeders in other parts of 
the country. The work of selection is more effective if done under 
the same conditions where the crop is to be grown. Farmers who 
wish to buy their cotton seed instead of selecting it for themselves 
simuid give preference to seed rai^d in their own communities. 

The farmer who buys his seed in his own neighborhood has the 
chanoe of inspecting the fields so as to form his own judgment re- 
garding the skill and carefulne^ of the grower and see with his own 
whether the stock represents a uniform and otherwise desirable 
type for his own cultivation. No such inspection is possible if the 
4«rdered from a commercial dealer in a distant city. In reality, 
Mimii ;^f ilh® seed sold for planting is raised without any adequate 
agah^ crossing with oth^ varieties in the field or mix- 
ing 

If grow up in c(Aton industry like the clubs 

m4 breeders that are proving so important a fac- 

m of corn, it will. be still more important 

foom to have the factor of uniformity taken 
fefeo in Wntesfea md awards of prizes. If, for example, a con- 

^ UsK ni JNW hwdsra ia to he ii^, with prizes for the best strain 

loT'ote® Bureau of Plairf:' ladastry, IJ. a 
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of a local variety of cotton, the most important e:£hibit should con- 
sist of experimental plats representing the different strains. The 
superiority of the stocks from the standpoint of breeding should be 
determined by their freedom from variations. It is possible to judge 
ibis factor even in the widely separated fields. Indeed, it is much 
easier to compare the uniformity of different stocks than it is to 
determine their productiveness. The cotton plant is extremely sus- 
ceptible to the influence of even very slight differences of external 
conditions. Eows planted from the same stock of seed, at the same 
time, in apparently uniform soil, and cultivated in the same way 
often show differences of from 10 to 20 per cent in the yield. 

COOPERATIVE STUDY OF CULTCRAL PEOBEEMS. 


In addition to gaming familiarity with improved varieties and 
methods of selection many other improvements could well be studied 
by organizations of cotton growers. Cultural methods that ap- 
peared satisfactory before the arrival of the boll weevil have become 
entirely inadequate for the production of crops in the presence of 
that destructive insect. Local conditions of soil, clnnate, labor sup- 
ply, and relation to other crops differ so much that each locality is 
likely to require a cultural system of its own if the best results are 
to be WOTcd. A cooperative study of cultural problems by cotton 
growers’ associations would be a factor in local progress, for the 
community would profit more promptly by the efforts of those who 
have the taste, ability, and judgment to experiment, with different 
methods and draw correct conclusions. 

To increase the profits of farm operations by giving more careful 
or scientific attention to the underlying factors is only one of the 
advantages to be gained. Approached in the right way, the knowl- 
edge and training to be gained in connection with the selection and 
cultivation of plants are of the very highest educational value in 
^relation to other questions of human life^and progress. Many 
farmers do not live in the country with the idea that they can make 
more money than in the city, but because they prefer to live and 
raise their children under farm conditions. Ttiey find richer ma- 
terials of life on the farm than in the town. While cultivating and 
harvesting the crop the farmer can educate himself to detect vari%^ 


tions in the plants- Selection develops powers of observatipp 
appreciation of underlying principles. ^ ' 

In attempting to answer the philosopher’s question 
edge is of most worth ? ” it is surely unwise to leave out of 
fundamental faetsf that govern the of 


creaturea The time will doubtless come when the effecta o| 
and the influence of upcm 

a recognised place in the 
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^^Tliou slialt not sow thy field with mingled se^ ” is an ancient 
agricultural law not yet adequately understood or properly obeyed. 

ADVANTAGE OF SIMEXTANEOXTS PI>ANTING. 

The better organization of cotton-growing communities would 
result in increased protection from the boll weevil. One measure 
of protection that has been persistently urged upon cotton growers is 
early planting. When late plantings are made by the .side of early 
plantings very striking differences may be shown. The early cotton 
may set a crop, but may also breed so many weevils that no bolls 
can be developed on the late cotton. Though the farmer who plants 
his cotton earlier is likely to secure an advantage over his neighbor^ 
it is easy to carry the policy of early planting to unpractical 
tremes. Very early plantings are often killed by fro^ or have their 
growth so badly checked that they recover very slowly or remain 
permanently stunted. A later planting, with more continuously 
favorable conditions, may outgrow an earlier planting and ripen 
an earlier crop. 

The losses that come from planting too early, as well as the injury 
done by weevils bred on very early cotton, could be avoided if the 
time of planting were regulated in the interest of the community. 
Inequalities of seasons and local conditions would make it unde- 
sirable to fix any general date of planting for whole States or even 
for counties, but a distinct advantage would be gained if local 
organizations of cotton growers could agree upon a date whefe 
planting should begin. With the importance of simultaneous 
planting once recognized in a community and a local organization 
to consider and agree upon a date very few farmers would be in- 
clined to disregard public opinion or to incur extra danger for their 
crop by planting too early. 

Planting too late would carry its own penalty and risk to the 
individual and would not injure the community imless it were 
dddwed to interfere with the early destruction of the stalks in the 
Tlie advantage of clearing the plants out of the fields at 
tiie end of picking season depends very largely on the time when 

tlm and is another measure of precaution that could 

lie ntlrfi more effectively through organizations of cotton 

Tim longer the weevils can be left in the fall without food 
facilities for breedings the smaller will be the number to hibernate 
mS, ^^vive the ' 

w HACHINEBT. 

I’ dt is now considered a po^biiitj 

|.|||||lp ^ ^ , none, of the existing machines 
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proves to be entirely satisfactory the progress already made is an 
assurance of further improvement' and ultimate solution of this 
difficult problem. In view of the necessary complexity and cost 
of such machines they are likely to be utilized at first in communi- 
ties where cooperative organizations exist. The cost of operating 
and rejoairing can be kept down if the machines needed in a com- 
munity are handled by a corps of trained and experienced men 
instead of by the individual farmer, who usually lacks the necessary 
mechanical skill and equipment 

COOPEKATIVE FACILITIES FOR HANDLING IMPROVED COTTONS, 

As soon as a community undertakes to improve the quality of its 
cotton the question of improved ginning facilities calls for consid- 
eration. It is useless for the individual farmer to begin to raise 
long-staple cotton unless proper ginning facilities can be provided. 
The difficulty is more easily met on large estates that have their own 
gins, but in ordinary communities some form of cooperation must 
furnish the necessary facilities. In a well-organized community 
either the manufacturers who require the long-staple cottons, or 
the makers of ginning madbinery, or the organized fanners them- 
selves would find it worth while to install the most improve 
ginning madhinery and handle the crop in a way to oecure the high- 
est price in the market. It is claimed that the value of the cotton 
to the manufacturers can often be increased a cent or a pound 
by the roller gins, because the long fiber is turned out in a condi- 
tion better adapted to manufacturing purposes. 

A considerable factor of the commercial superiority of the Egyp- 
tian cotton lies in the cleaner and more uniform condition of the ecun- 
mercial product. It is the universal custom in Egypt for the ginning 
establishments to buy the seed cotton from the farmers and to grade 
and sort it before ginning, so that bal^ of uniform quality are se- 
cured. Though the superiority of the roller gins and improved Idl- 
ing machinery, at least for long-staple cottons, has been recognized 
for many years past, the American cofcUm industry is still to gain 
any general advantage from th^ inventions. 

Well-conducted ginning establishments would be able to ^11 their 
cotton on the basis of recognized marks or brands instead of through 
the present wasteful system of sampling the bales. They could 
furnish the community with the highest grade of seed from the 
uniform fields of the preceding season. There is m fted#teea^^ 
reascm why cooperative ginner^ compresses, and 
not be conducted for the advantage of agricultural 
the same way as creameries, canneries, packing 
cooperative enterprises. '' HlllflffllllM 
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COXCLESIOKS. 

Xh 

Producers of many crops hare found it to their interest to form 
local associations, but it is doubtful Y:hether any other branch of 
agriculture has so many advantages to gain from comhiunity organi- 
zation as the cotton industry. Natural conditions are favorable for 
a greatly increased production of high-grade long-staple cottons in 
the United States, but the present system of growing and marketing 
the crop favors the production of low-grade cotton. 

Without the advantages of community cooperation many of the 
results of the scientific investigation of breeding and cultural prob- 
lems can not be applied effectively to the improvement of tJie ofrtton 
industry. Unless commercial quantities of the same kind of cotton 
are produced it is difficult to secure an adequate return for the work 
of selection required to preserve the uniformity of superior varieties. 

In order to maintain uniformity and produce commercial quanti- 
ties of one kind of cotton communities should limit themselves to the 
cultivation and selection of a single superior variety. The choice of 
the variety to be grown, the production of good seed, the determina- 
tion of the date of planting and the methods of cultivation, the 
harvesting, ginning, storing, and marketing of the crop are all prob- 
lems that can be solved to much better advantage by community co- 
operation than by individual planters working alone 



PLANT INTBOBUCTION POK THE PLANT BBEEBER. 


By Datid Faiechilp, 

Agrieyltural Bxplorer in Charge of Foreign Becd and Plant Introduction, 

I^^TBODtCTION. 

It is novT nearly t'vro centuries since the first successful attempt to 
hybridize plants was made by an English gardener. This seems a long 
time if measured in the terms of mechanical invention, but when it is 
remembered that with most plants such a cross as that fir^ one pro- 
duced can be made only once a year, the accomplishments of plant 
hybridization appear truly remarkable. A mechanic makes a new 
machine and tests it at once ; a plant breeder mak^ a new cro^, but 
must wait for the following season, and if his plant is a tree or shrub 
be must wait for many seasons before he teows whether he has 
obtained frc»n his cross something worthless or a new hylufid which 
is an improveinent over that which the world already has. 

The makes his machine, patents it, or keeps some feature 

of its manufacture secret, and on the basis of his secret or his patent 
convince capital that some kind of a monopoly can be maintained 
by which the exploitation of tlie inventkHi can be made profitable- 
The plant breeder, on the other hand, can not patent his new variety, 
neither can he keep its origin secret to any material advantage; con- 
sequently he must take the risk of growing a stock of his new plant 
cm the ground of his personal conviction that it will be profitable, 
and then, if he can, he must sell this stock of plants to the public at 
paying prices. How diflBicult is his task of making a lar^ amount 
of money out of a single new plant hybrid becomes apparent when 
w© consider how easily anyone can obtain a few seeds or cuttings by 
dishonest methods, from th^ produce the identical plant, and in a 
few years have a stock of plants of th© same kind for sale, and 
even claim to have himself originated it by crossing. Coupled witfi 
this difficulty, which seems to be inherent in the creation of plant 
hybrids, is a still greater one, that of adequately testing mw 
variety before putting it on the market. One can therefpro pe©, 
reason, or at least om of the imsons, why even more.haf^i^t 
done to make new forms of plants which combine oM 
bring into expr^ion new ones. 

This difficulty of thorot^hly testing a new|y or%i3| 
bination explains in a measure if*^y so 
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seed catalogues from which seedsmen make their money are disap- 
pointing when we come to try them. This is not quite so serious 
a matter if the plant is an annual, but if it is a long-lived fruit tree 
that occupies valuable land and requires costly attention, the failure 
of a variety is often a real tragedy. Only those pioneers in plant 
breeding who have seen orchards come and go in their regions know 
the stories of these catastrophes. The writer’s first shipment of 
foreign plants to America was of Corsican citron scions, sent to save 
an orchard which had been budded with lemons instead of citrons 
because of the ignorance of the person through whom they had been 
procured. 

Perhaps it is the seriousne^ of the difficulties surrounding the 
work of the man who would make his living out of it that has madb 
plant breeding as a profe^ion such a rare thing in this country. And 
yet the importance of obtaining a single superior variety of plant for 
the agriculture of a great region often can scarcely be overstated. 
There is nothing more picturesque in agriculture than the role 
played by the discovery or introduction of a new variety. The vines 
of the Chautauqua grape belt, producing annually 200,000,000 
pounds of grapes, come almost entirely from cuttings of a seedling 
planted in Concord, Mass., fiS years ago. Both the Elberta and 
Belle varieties of the peach, which have earned many millions for 
fruit growers since the fall of 1870, originated in Georgia from the 
same tree of an imported Chinese cling peach. The founding of 
miles of orange groves such as the world never saw before is the 
result of the importation of a single bunch of scions from Bahia, 
Brazil, 

i Tb^se are familiar example of discoveries in the agricultural 
world comparable to the inventions of the telephone and the type- 
setting machine in the world of technology. And yet Ephraim 
Bull, who discovered the Concord grape; the Eumph brothers, who 
mgbaated the Elberta and Belle peaches; and William Saunders, 
who iutrodiK^ the Bahia navel orange, received no financial ad- 
fooBQL their discoveries. It must be said that the value of 
plant bireedfag heretofore has been very great, but the rewards have 
been siuali 

rafe ruAcncAL vai»ue of flant breedikg. 


It is of this really great value to the country in the improve- 

ment of ite a^rkultUre which plant breeding can accomplish that 
Feder^; tod State aid to those engaged in it is a legitimate, even 



I the waj^: in which ibm Government is aiding the amateur 
dountty^^ hy securing for them the foreign 
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plant species with which to work. These are of such an experi- 
mental character and the demand for them is so small that it could 
not well pay any commercial firm to carry on the correspondence 
necessary to secure them, much less to send out men who are trained 
to look for them in those ont-of-the-way places where they grow 
wild. 

It is to be regretted that there is still in the minds of many people 
a feeling that the botanists of the world are more interred in an 
academic study of wild plants which would be of little practical 
value than in an attempt to make them useful, for the world is 
now beginning to cash in,” as it were, on the vast store of knowl- 
edge which the collectors and pressers of dried plant material have 
gathered together with such self-sacrifice and poorly paid service. 
The systematists have located the wild species of plants and have 
described them, making it comparatively easy for us to get them 
whenever they are wanted for breeding purposes. Since Darwin’s 
time this problem of breeding has risen from an unintellectual prob- 
lem of the farmyard and the flower garden to a point where it 
attracts the study and attenticm of the greatest minds^ We have 
come to see in it possibilities of the very greatest moment to the 
races of men, and an understanding of the laws which govern the 
variation of plants and animals probably will be one of the great 
aaoomplishments of the future, great not only in the effect which 
it will have on the industry of agriculture but probably as great in 
its effect on the production of human beings. 

NEW EXVIBONMENT A CATTSE OF VARIATION. 


Eighty years ago the way in which plants were built up was so 
imperfectly understood that the cell organ called the nucleus, which 
has come to play such an important role in plant hybridization, had 
not been discovered; while the presence of a d^nite mechanism by 
wbaih the matter that is transmitted from^ parent to offspring is 
divided and redivided until every cell in the entire body of the off- 
spring has received a portion of the substance of the parent was not 
so much as even suspected. It is perhaps the practically univeml 


presence of this cell organ and the uniformity of its mechanic of 
division that give such importance to any study of it. While it m 


still a debated matter wheth^ the law of Mendel is supp^^rted 

discovery that there are differeiao^ in the two halves of 

nucleus when it divides for the production of the ! 

there are those who think the simple numerical ; 

by Mendel is not adequate to warrant the belief in 

character unit particles and th^r alternate 

cells as a general "principle of h^edity, th^ m m 



414 XEABBOOK OF THE DEPAETMEKT OF AGEICUMITKE. 


in the experience of plant breeders which has a definite bearing upon 
the utility of plant introduction. It is upon the basis of these princi- 
ples that those who are engaged in crossing plants have begun to 
reach out for more material with which to work in the origination 
of new and valuable forms. 

In the language of recent writers on this subject: 


When germ cells of different rarieties are united in conjugation, characters 
may be brought into expression which neither of the partaei-s would have 
shown if joined with a mate of its own kind. 

Selective narrow breeding renders organisms more and more uniform. One 
set of characters is repeated in the successive generations of selected stock 
and the other alternative feature left in abeyance. TTnlformity in the expression 
of one set of characters may increase the agricultural value of the variety, but 
the restriction of expression to a narrow range of charaicters # 

weakened vitality and a lessened rate of increase. 

Limitation to one set of characters brings, in other words, an expression 
of fatigue. Expression of fatigue also brings a gradual narrowing of the 
range of conditions under which the variety remains normal and uniform. 
With many closely selected varieties of plants seed has to be raised in one 
particular locality. Even a slight change in the expression of the environmental 
characters is likely to disturb the processes of descent and rev^l their degener- 
ate state Sometimes the removal of selected varieties to new conditions 
calls forth large numbers of degenerative variations, and sometimes a notable 
change occurs in a whole planting as though a simultaneous mutation of ail 
the individuals had taken place.^ 

Wide variability is the most efficient means of acclimatization, and only 
^>ecies with many elementary units would have offered the adequate material 
for introduction into new countries. * ♦ ♦ From this discussion it would 
seem that it is more reasonable to assert that variability is one of the causes 
of tbe success of cultivation than to assume that cultivation is a cause of 
variability at large.* 


Th^ observations on tlie bdiavior of plant varieties have b^n 
made witHn quite recent years and evidence is rapidly accumulat- 
ing to ^ow that an influence upon variation is produced by the 
itaii^lanting of plants from one region to another. The proper 
un^^ei^nding of these variations by the breeder is becoming more 
ilMre a part of his profession. 

‘ has been made that in polyembryonic seeds the 

BpitiBg frcHn the nucellar tissue by budding in close 
emfelfl liite eKtanding into an embryo sa<i containing a 

hyhiii is the r^lt of croes-fertilizatioii, show signs 

though retaining the general diarscters of the 
aao^i of bmdting up a species and starting 

ft by crossii^ on to ^rt with^ a 

f to be eotigemal and then, whm the varia- 

" ' Y ' ^> > '■ . .I 

BeUiM ."Slmmv aa& Iiustfnct. 1?be Uonlst, toI. 18, Ko. 
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tioHs have been started, using species -which are more remotely 
related to it and which refused to cross with it before seem, according 
to the studies of Mr. W. T. Swingle, to open up new fields of re- 
search. The direct utilization of first-generation hybrids in such 
field crops as corn and the production of the hybrid seed on a com- 
mercial scale, as well as the possibilities of propagating asexually 
by means of cuttings sterile hybrid plants of which we utilize only 
the vegetative parts, as in the case of alfalfa, or of fertile hybrids 
which produce abundant seeds, but from the seeds of which unde- 
sirable degenerate varieties arise in the next generation, is a promis- 
ing new opening for investigation. These features are suggestive 
of the close work which plant breeders are doing and illustrate 
the most important fact that they realize that the substance they 
are working with, protoplasm, is not merely a chemical one but 
one which has a structure that permits the most varied and intricate 
reactions to go on at the same time within the narrow confines of a 
single cell.^ 

THE INFLUENCE OF THE INTBODUCTION OF NEW SPECIES. 

The influence which the introduction of a singfe new species may 
sometimes have on the creation of a whole range of new varieties is 
more strikingly demonstrated than in the case of the intro- 
duction of the Bengal rose into Europe. As Viviand-Mond * remarks 
in his article on the hybridization of the genus Eosa : 

The changes that upset the genus Rosa were contemporary, or nearly so, with 
the French Revolution. It was about this time, in fact, that there was intro- 
duced into cultivation the rose called “the Bengal,” which transformed the 
gmms and altered it from top to bottom. 

According to the English gardener, Philip Miller, who -wrote in 
the eighteenth century, there were only 30 varieties of double roses 
in cultivation in his time. Ciompare this number -with the 2,000 or 
of to-day. What has been done with the rose prol»bly can be 
done in greater or lesser measure with many of our other cultivated 
plants. 

In other words, plant breeding is now on the very borderland of 
our knowledge of the microscopic druciure and chemistry- of proto- 
plasm on the cme band and toudies the great commermal inter- 
ests on the other, and therefore its study has all the fasoinatirm 4:^ 
true research which is stimulated by the quick utilization of 
discovered facts. i ' 

— — ^ i ' -* V 

1 Aleberg, Carl L. Hechaidsias of Cell Activity* Science, n. roi. '80^ 

- Vivland-Horel, X Y. tbe of tlie Oeoos ^ 

Hortlciiltiirai Society^ 1004, vo|* 20^ 1, 2, anil 3, 41, “ / ^ ^ ^ 1 1 " u 
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EXIENT OF THE WOEK OF THE OFFICE OF FOREIGN SEED AND PI^VNT 

INTRODUCTION. 

To stimulate this research and make it possible for a growing num- 
ber of enthusiasts to breed plants with intelligence, the OiSce of For- 
eign Seed and Plant Introduction has been importing from various 
parts of the world the wild relatives of our cultivated plants and such 
promising wild forms as seem to offer a chance for domestication. 

TVhen one canvasses the whole world for the varieties of one of our 
cultivated plants it is surprising to find how many forms there are. 
In 1907, for example, when the systematic work of bringing in soy- 
bean varieties for the Office of Forage-Crop Investigations first 
began, there were known in this country only 23 In a 

recent bulletin of the Bureau of Plant Indo^ry 3CM> bm fi^eiAipned 
as having been tested.^ These forms have been gathered sihi^ 1^7 
from the bazaars of oriental villages or bought from peasants in 
Japan, India, China, Siberia, Chosen (Korea), and the Dutch East 
Indies by trained explorers, American consuls, missionaries, or 
correspondents. 

The extensive experimentation in the selection and breeding of the 
cowpea which has been made by the Office of Forage-Crop Inv^ga- 
tions is an example of the value of making a comprehensive collection 
of the varieties of a well-known cultivated crop, notwithstanding the 
fact that no new variety imported has yet proved superior to the 
noted Whippoorwill variety.® 

THE IMFORTATION OF SPECIES OF DIOSPYBOS. 


316 dcmbi them are dkillf ul men really interested in the improvc^- 
imesit of our common persimmon who do not realize that this Amer- 
ica species is only one of it great genus of plants of which botanists, 
liaTe gathered over 200 species on their collecting trips. Nor do they 
that there are among th^ forms a large number which have 
fenite quite as palatable as the persimmon of our Atlantic 
the breeders who were really interested in this great 
, esqjlorers of the department and its corresponds^ 

' of the persixtoum were wanted. Ctefui 

' copied frori ho^nical books, of" 

smt oat when ne<!se8ssiry. The re^li fe' 

14 years at least 18 
^ the range of the earih 
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PUTE XLIll. 



Fruit of the Lorn Fiower Persimmon. 

[A form from Chihli, China, with stiiMnz fruits which m quite seedless. One id the new oiMat 
fonns introduced fwr breeding purposes.! 
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Plate XLIV. 



PRurrs OF THE Mabola, a Tropical Persimmon (Diospyros discolor Willd.). 

raaiivc of tlie Pijllipites; U is now cultivated in India for its exceUent frrdt. One of ^hteen species of 
‘ tlie genus Diospyros wi]^ liave introduced for the work of the breeders of the American and the 

Japsoese pemiznmon.] 



Fig. 2.— a Tree of a Wjld Pear of China. 

[Thissp€eies<i^rwaMw2a^i^ioBi2iige)is usedSnChinaasastock. It grows easily from cottiass 
and stands alkali remarlably well.] 





Yearbook U. S. Dept, of Agriculture, 1911, 


Plate XLVI. 



Fig. 1.— a Wild Apple in Chinese Turkestan. 

[Mr. Frank N. Meyer reports that the resistance to cold and drought of this wild form is quite remark- 
ahle, and he predicts that it will be an important factor in creating hardier races of apples for the 
Upper Mississippi Valley.] 



FiQ. 2.— A Chinese Bush Cherry Orchard in the Ming Tombs Valley, Northwest 

OF Peking. 

[This low-growing cherry is grafted on the wild-peach stock. It may prove of decided value to the 
’’ breeders of bush cherries.] 




A Trpe of a Shrubby Wild Pear from the Caucasus. 

[TIiIm (/’//ri/.v ttitlU'lfitlla Pull ) is ui>Ii‘ 1o on tlio liof , dry Ttifiindttln .sl<ipf>s, wl»t*rn tiiil v jniiln<*r« tlirlv<*. It ititiv niovt 

ii>s**ful fxt bi<*t*tlois us u iit'w d vvurliii/' «tof3c for tin* iMSir.] ' ■* 




Stones of the Chinese Wild Peach, Natural Size. 

[TMs’wild species {Amygdalus damdlana (Carr.) Bippel) is used commonly as a stocit for stone fruits 
in China, It is remiifkably hardy and drought resistant and has been introduced for stock and 
breeding purposes.] 
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only begun. Until the plant breeder has had an opportunity to make 
the acquaintance of all of these wliich bear edible fruit he can not be 
said to have exhausted the possibilities of the genus. Even then he 
may find that there is among the species without edible fruits one 
which has some particular character that will make it valuable for 
breeding purposes. The use of the plant as a stock might be inval- 
uable even though its fruits were worthless. In point of fact one of 
the recently introduced species of Diosp 3 Tos {D. lotus) has fruits 
(PI. XLin) but little better than, if as good as, the Virginia per- 
simmon, but its roots are more fibrous, and the plant does not form a 
long taproot as does the Virginia species. For this reason it is easily 
transplanted, while the common American species is among the most 
difficult of fruit trees to transplant. 

This search for the relatives of the persimmcai, which is taken 
merely as an example of the character of the work which this article 
desires to emphasize, has revealed entirely new types of the large- 
fruited oriental persimmon {Diospyros kahi). There are several 
varieties with fruits which are puckerless even when they are as hard 
as apples; others which are characterized by trees of immense size 
and an apparently higher age limit than anything that American 
growers have known of heretofore; in another variety the element 
of seedlessness is combined with xmusual size of fruit, while a pre- 
cociousness which makes plants 2 feet high and 4 years old bear a 
heavy load of fruit is possessed by another. 

The breeder has now at his disposal the following characters: Long 
life; large size of tree ; precociousness; great variety of form, color, 
flavor, and size of fruit; seedlessness; a root system which is easily 
transplanted; freedom from astringency; and in the tropical forms 
which are not so well known a number of characters such as the firm 
cream-colored flesh of Diospyros discolor (PI. XLIV), native of the 
Philippines but now much cultivated in India. 

But we have in our own country two species of persimmons, both 
of which have most valuable characters, the common Virginia per- 
simmon (jD. virginiam) and the Texas species (D. texana)^ the 
former of which refuses to bud out in the spring until the cold 
weather is really over, and hence is not injured by the freezes which 
follow the February thaws of the South, while latter, although 
tender, is extremely resistant to droughts, endures a highly calcareous 
soil, and bears large crops of a fruit which is unusually sweet. 

Can not these invaluable characters be made the basis of entirely 
new races of fruit, and crosses be effected between the oriental and the 
occidental per^mmon which will combine the large size and attrac- 
tivene^ of the former with the hardiness and resistance to drought 
of the 
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THE COOPERATION OF AMATEXTRS NECESSARY IN PLANT BREEDING. 

When one considers the years which will pass before these different 
species that are introduced will be hybridized and their progeny 
bear fruit, one is inclined to feel dismayed at the magnitude and 
difficulties of the problem. 

If one were dependent upon the production of a superior strain for 
a livelihood it would indeed be a hazardous occupation. But with 
generous Federal assistance in getting the plant material and with 
the pleasure that goes with the hybridization of plants it is to be 
expected that an increasing number of men and women will seek 
their recreation, as they do in England and Japan, in the breeding 
and selection of our cultivated plants. It is also to be hoped that out 
of the many crosses there will be evolved in the future, as there have 
been in the past, but with more rapidity, greatly improved forms of 
those fruits which we now have and new kinds which are now quite 
unknown to us. 

To encourage the formation of collections of these plants which are 
related to already domesticated species or seem capable of domesti- 
cation is one of the main objects of plant introduction. Those who 
have been most closely engaged in the work of plant breeding seem 
to believe in the great value of the personal collection.” Not that 
they do not think there should be in the country a number of arboreta, 
certainly one at each agricultural experiment station, but the work 
of plant breeding is so preeminently a work requiring the undis- 
turbed attention of the breeder during the early morning hours that 
the large laboratory and the large collection, from the very nature 
of their size, separate the breeder too far from his plants. The 
equipment of a large and well-stocked laboratory and extensive 
fields and nurseries may prove a decided illusion to the plant breeder. 
They seem not to furnish the ideal conditions which they are expected 
to provide, mainly because they separate the breeder himself frW the 
plants which he wants to breed. 

In looking over the historical accounts of the origin of the most 
promising varieties of our fruits one can not but be impressed with 
the fact that the great majority of them originated as chance seed- 
lings. Fence comers, new clearings in the forest-, neglected spots in 
the strawberry patch, or old nursery rows seem to be the birth- 
places of some of the most famous of the cultivated varieties.^ And 
when the fruit or nut under consideration is a new one to the country 
or to cultivation, like the avocado or the pecan, the list of varieties is 
made up almost exclusively of seedlings or bud variations which 

1 Taylor* W. A. Promising New Fruits. Yeartjooks of the Department of Agrlcnltiire* 
1901 to 1910. Out of 110 varieties of promising new fruits and nuts described, 70 per 
cent were of probable chance origin, while only 21 per cent were originated directly by 
breeders, and 9 per cent were introdnced directly from abroad. 
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have been followed up by amateurs. It would be hard to estimate 
the debt which the world owes to the amateur, whose only reward has 
been the pleasure of discovery. 

Plant breeding seems to be a peculiarly personal thing and the 
work of one individual is rarely taken up by another where it is 
laid down by his predecessor. Therefore a collection of plants for 
breeding purposes, even though in a permanent arboretum, loses a 
great deal of its value upon the death of the breeder who is at work 
with it. This being the case, there is good ground for the contention 
that the Government is amply justified in placing collections of 
plants in the care of individuals, even though they are subject to 
the unusual risks incident upon the death of the breeder or the sale 
of his property. 

Naturally, in the introduction of new plant species and varieties 
for breeding purposes the demands of the official State and Federal 
experimenters have been earliest in coming in, but the number of 
amateurs who request importations is rapidly increasing. These 
cover a very wide range of plant species. 

SOME EECEXT IVIPORTATIOXS FOR PLANT BREEDERS. 

In order to assist in the development of a tobacco that will be 
resistant to the Granville tobacco disease, 64 importations of 
tobacco have been gathered together. To assist in the improvement 
of the potato, 248 introductions of Solamim tuheroswm from South 
America have been made. In attempting to aid in the produc- 
tion of a rust-resistant asparagus and the solution of certain impor- 
tant breeding problems conilected with this genus, 35 different 
forms have been collected out of a possible hundred. With the idea 
of stimulating someone to breed the may pop {Passiflora mcarihata) 
of our Southern States with the delicious-fruited species of the 
passion fruit of South America, Australia, and South Africa, about 
70 importations have been made. To assist the breeders who are 
interested in the possibilities of the hybridization of the different 
species of poplars and cottonwoods, Mr. Frank N. Meyer has been 
recently collecting desert species in western Chinese Turkestan. 

One of the greatest pieces of introduction work that has been 
done is that with the genus Medicago, which contains the important 
forage plants, alfalfa and bur clover. The world has been literally 
ransacked for seeds of every promising species, and three expedi- 
tions into Siberia have been made for the purpose of obtaining 
ample quantities of certain forms to enable the breedea^s to work 
together in the creation of superior drought and cold resistant forms 
for the Northwest and winter-growing varieties for the irrigated 
Talleys of the Southwest. 
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In connection with the investigations to originate new types of 
citrus fruits by the Office of Crop Physiology and Breeding Investi- 
gations a striking new dry-land introduction has been made of a 
species related to the orange. This is the desert lime of Australia, 
which is shown in Plate XLV, figure 1. The importance of this for 
breeding purposes was pointed out by Mr, W, T. Swingle and the 
fact emphasized that it is a species which will stand frost, bears 
drought remarkably well, and already has edible fruits which,, 
although small, are of fair quality for making preserves. 

In response to the request of the plant breeders of the upper Mis- 
sissippi Valley for material with which to solve their problem of 
cold-resistant fruits, Mr. Frank N. Meyer during the past two 
years has been making a thorough search on the cold and barren 
slopes of the Tien Shan Mountains and the desert regions of Chinese 
Turkestan for wild apples (PL XLVI, fig. 1), pears, peaches, apricots, 
plums, cherries, currants^ and other fruits, and he reports the pres- 
ence there of forests of wild apples, apricots, and almonds and the 
existence of remarkable bush cherries (PL XLVI, fig. 2) which are 
promising for the breeders of cold-resistant forms to work with. 

Perhaps there is no plant which has been brought in recently that 
has attracted so much attention among breeders as the Chinese wild 
peach {Amygdalus davidmna). (PL XLVIIL) Trials with it have 
already shown that it can stand more cold than the hardiest variety 
of peach in Iowa, that it promises to be a very valuable stock in Cali- 
fornia^ and it has stood the extreme heat of the Southwest in a re- 
markable way. Whether it can be hybridized with the ordinary peadi 
remains to be seen, but certainly it is deserving of a place in the 
home collection of every fruit breeder. It is not. yet known whether 
it will prove resistant to the peach yellows. Its resistance should 
certainly be tested. 

Expeditions made by the veteran horticulturist., Mr. G- Onderdonk, 
of Nursery, Tex., into the peach regions of Mexico have resulted in 
the selection of at least one variety of peach which premises to be of 
distinct value in central Texas. 

It is a recognized fact that the Chinese pears and their American 
descendants, the Kieffer and Le Conte, are not affected by the pear 
blight which attacks and destroys whole orchards of the more delicate 
varieties that have come to us from Europe. With the possibility of 
creating superior blight-resistant varieties which shall be of better 
quality than these cooking pears, all of the best varieties which can 
be found in China and central Asia are being as^mbled for the use 
of the pear breeder. (PL XLV, fig. 2; PL XLVII.) 

The walnut growers are loc&ing around for disease-resistant varie- 
ties. The che^ut breeders know of the immunity of the Japanese 
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chestnut to the chestnut bark disease and are trying to produce a 
svreeter variety of this hardy species. The wheat breeders are testing 
the newly discovered wUd emmer from Palestine in their breeding 
experiments. The cotton varieties which have been selected from 
varieties of Egyptian origin promise a paying industry in the Yuma 
region of Arizona. The Sudanese and Chinese Kafir com contain 
varieties of great value for the selection of better strains of this 
great grain crop. The Sudan forage grass, a stolonless species related 
to our Johnson grass, but of great promise as a forage crop, is devel- 
oping a series of valuable variations in the hands of the experts of the 
Office of Forage Crop Investigations. 

There is, in fact, scarcely an important plant industry in the coun- 
try upon which the breeders are at work which is not likely to be 
affected by the introduction of some foreign species and its skillful 
use in hybridization, and it is one of the most pleasurable parts of 
the work of plant introduction to search out and obtain for the plant 
breeders the species which they want. 



PEOSISINO NEW FRUITS. 


By William A. Taylob, Po'imloffist md Assistant Chief, and H. P. Oould* 

PmmloffiBi in Charge of Fruit District Investigations, Bureau of Plant 

Industry, 

INTRODUCTION. 

Since fruit culture first began to receive serious and systematic 
attention in the United States the question of what varieties to plant 
has been an important one in the minds of fruit growers and in the 
deliberations of horticultural and pomological societies. 

That this matter will continue to need attention for many years to 
come is inevitable. Fruit culture is constantly being extended into 
new regions where new conditions or combinations of conditions of 
climate, soil, etc., exist; new marketing facilities are developed; and 
changes in the market demands occur. These factors influence in a 
marked degree the selection of varieties of fruits for planting by the 
more discrim in ating and farsighted fruit grower. More and more 
are varieties being planted to meet particular conditions and for 
special rather than for general purposes. 

In this perpetual effort to obtain better varieties and such ones as 
will more satisfactorily meet particular needs, sorts that have long 
been in cultivation but which have remained largely in obscurity 
sometimes come into prominence because of their adaptability for 
some new requirement. Such varieties have frequently been included 
in the series of articles of which the present paper is a continuation. 

The varieties described in this article have been selected because 
of the value which they are believed to possess in the further devel- 
opment of fruit culture. 

The Department of Agriculture has no stock of these varieties 
available for distribution. 


CORNELL APPLE. 

Synonyms: ComelVs Fancy, ComelVs Fan^orite. 

[PLATE XLIX.3 
EABLY HISTOBY, 

The Cornell apple, strictly speaking, is not a new variety, yet it 
is unknown to a laige proportion of growers. It has apparently 
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been in existence for 100 years, or perhaps longer. What appears 
to be an authentic account of its origin, published in 1869,^ states 
that '■ The Cornell's Fancy Apple originated some sixty or seventy 
years ago on the farm of Gilliam Cornell, near the Street road, in 
Southampton Township, Bucks County, Pa.” 

From the dates mentioned it is evident that this variety origi- 
nated in the last part of the eighteenth or the first part of the 
nineteenth century. 

The original tree appears to have been a fence-row seedling. In 
its early years it attracted considerable local attention, and many 
scions of it were distributed in adjoining portions of l^iladelphia 
and Montgomery Counties, Pa. The first published description of 
it appears to have been that of Downing in 1857.* 

DEScarpnoH. 

Form oblong conic; size medium to large; cavity regular, some- 
times slightly irregular, usually large, rather deep, slope gradual, 
with russet markings; stem medium to long, moderately stout; basin 
usually regular, of medium size and depth, with gradual slope 
usually, sometimes furrowed or corrugated ; calyx segments medium, 
converging; eye small to medium, closed; surface smooth, sometimes 
more or less ribbed; color creamy or yellowish white, washed with 
mixed red, striped with bright crimson, and slightly overspread with 
gray ; dots usually rather large and conspicuous, occasionally minute, 
often aureole, grayish, sometimes brownish ; skin rather thin, usually 
tender; flesh yellowish white, fine grained, very tender, moderately 
juicy; core conical, dating, medium in size, slightly open; flavor 
mild subacid, pleasant; quality good to very good. Season August 
in middle latitudes. 

The tree has been reported to lack vigor in some sections, but 
apparently in regions to which the variety is well adapted it makes 
a good growth and is usually productive. The fruit should not 
be left on the tree too long, as it has a tendency to crack and be- 
come mealy when fully ripa Though it has become quite widely 
disseminated, it is grown only in very limited quantities and is 
largely unknown in the markets. In the further extension of early- 
apple culture it is believed that it can be made an important sort 
in middle latitudes. 

The specimen illustrated in Plate XLIX was grown by Thomas 
O. Duvall, Burtonsville, Montgomery County, Md. 

» The Gardener’s Monthly, rol. 11, 1869, p. 376. 

» Downiag’s Fmits Frolt Trees of America, revified editioii, 1857, p. 131. 
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SAN JACINTO APPtE. 

SraoNTM : Mrs. Bryan, erroneously. 

[PLATE L.] 

EABLT HISTORY. 

The San Jacinto apple appears to have first come to light in the 
orchard of Dr. A. M. Eagland, of Pilot Point, Denton County, Tex., 
under the following circumstances: 

About 1881 or 1882 he obtained 12 apple trees under the name 
“Mrs. Bryan” from a Georgia nursery.^ "When these trees came 
into bearing, four of them produced fruit which was entirely distinct 
in size, color, and time of ripening from the fruit borne by the other 
8 trees, which were true to name. After several years of fruiting, 
Dr. England was so favorably impressed with the value of the fruit 
from these four trees that he had the variety propagated. In the year 
1900 it was propagated by T. V. Munson & Son and listed for sale in 
a catalogue issued in 1902 under the name “Mrs. Bryan,” the fact 
that it diflfered from the variety entitled to that name not having been 
established at that time. 

Meanwhile doubt had arisen as to which of these two varieties was . 
the true “ Mrs. Bryan.” Specimens of the fruit were submitted to the 
proprietors of tbe nursery from which the trees came, but they were 
unable to identify them, having never seen a variety like these speci- 
mens so far as they knew. Specimraas were also sent to Mrs. J. W. 
Bryan, of Dilltm, Dade County, Ga., on whose place the Mrs. Bryan 
apple originated. She did not rec<^iz6 the variety, but was positive 
that it was not the “ Mrs. Bryan.” 

It having become evident that the identity of this variety was en- 
tirely unknown up to this time to the parties who were chiefly con- 
cerned and in view of the apparent value of the variety for southern 
latitudes and the interest which it was attracting it was named “ San 
Jacinto”® by Dr. Eagland, in honor of the battle of San Jacinto, 
which took place on April 21, 1836, near the mouth of the river of 
that name and which resulted in the establishmeat of Texas as an 
independent republic. 

In the’ fall of 1903 this variety was listed for sale under its present 
name in the catalogue of the Munson Nurseries, Denison,® Tex., this 
being, so far as known, the first publication of the name. 

Since the fact that it is distinct frwn “ Mrs. Bryan ” became evident 
some 8 or 10 years ago, its history has received more or less con- 


» Letter from Dr. A, M. Ragland, December*, 1911. 

s Letter from Mr. T. V. Munson, December, 1911 ; also letter from l>r. A. H. Ragland* 
December, 1911. 

* letter from Mr. T. V. Munson, December, 1911. 
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stant consideration, but no older tree of the same variety has been 
discovered to wliich the four trees planted in Dr, Ragland's orchard 
about 30 years ago can be traced. Apparently all of the trees of the 
variety 'which have been planted since it began to attract atten- 
tion some 10 or 12 years ago trace directly to Dr. Ragland’s orchard. 
It is now propagated under the name “ San J acinto ” by a considerable 
number of nurseries. 

DESCBIPTION. 

Form roundish to oblong oval ; size medium to large ; cavity irreg- 
ular, medium in size and depth, slope rather abrupt with russet 
markings, sometimes lipped; stem of medium length, fairly stout; 
basin regular, medium to large, slope gradual, more or less furrowed; 
calyx segments rather long, converging; eye medium to large, closed; 
surface smooth, except some slight ribbing; color yellowish to green- 
ish white, washed with suffused red over nearly the entire surface, 
with few splashes and stripes of bright crimson; dots numerous, 
sometimes indented; skin medium thick, tenacious; flesh white or 
yellowish, sometimes slightly tinted; texture medium fine, breaking, 
juicy; core oval or conical, clasping, of medium size, open; flavor 
subacid, pleasant; quality good to very good. Season in northern 
Texas from the first of July until the middle of August, the main 
portion of the crop following the Red June apple. 

The tree resembles the Red June, but it is a more vigorous grower 
than that variety. It begins bearing early and is proving produc- 
tive. The fruit is also quite like the Red June type, and there is 
some reason for supposing that it is a seedling of that old and widely 
grown southern variety. 

It seems to be particularly well adapted to southern latitudes, 
being one of the most satisfactory apples of its season in northern 
Texas, Oklahoma, and other southern and southwestern points. 

The specimen illustrated in Plate L was grown by Dr. A, M. Rag- 
land, Pilot Point, Denton County, Tex. 

SHIAWASSEE APPLE. 

Synonyms ; Shiawassee Beauty, Uissoida, 

[PLATE LI.3 

EABLY HISTORY, 

Though the Shiawassee apple has been in cultivation for 60 years 
or more, it is grown but comparatively little. Its early history, as 
given by the late T. T. Lyon, is as follows: 

Tile fruit originated from the pomace of a lot of grafted fruit grown in a 
nursery in Gaines, Genesee CJounty [Mich.]. A portion of the trees grown from 
them were sold, ungrafted, to Mr. Beebe Truesdell, deceased, who planted them 
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in Vernon, Shiawassee County. Among these was the original tree of this 
variety, which has now borne full and regular crops for more than 10 years, 
with the exception of two seasons, when the crop was thinned by frost,* 

This variety belongs to the Fameuse group of apples, as does the 
McIntosh,- and is commonly supposed to be a seedling of Fameuse, 
which was a well-known variety in Michigan at the time when 
Shiawassee originated. 


DESCBIPTIOX. ^ 

Form oblate, sometimes slightly conical: size medium to large; 
cavity broad, deep, rather abrupt: stem of medium length, moder- 
ately stout; basin regular, large, with gradual slope: calyx segments 
medium, converging, sometimes reflexed at tip ; eye small to medium, 
open or partially closed; surface smooth; color pale yellow, washed 
over nearly the entire surface with mixed crimson stripes of purplish 
red, sometimes thinly overspread with gray; dots rather scattered, 
usually small, sometimes more conspicuous, grayish or yellowish 
in color; skin moderately thick, fairly tenacious, sometimes covered 
with a light bloom; flesh white, sometimes very lightly tinted with 
red, fine grained, tender, juicy; core conical or oblate conic, clasping, 
of medium size, open; flavor subacid, aromatic; quality very good. 
Season October to January. 

It has been quite widely though not extensively grown throughout 
the older apple-producing regions of the Northern States and also 
in some of the Canadian Provinces. The tree is a strong, upright 
grower, but the branches become more or less drooping as it attains 
age. It is more highly esteemed for and is perhaps better adapted 
to home use than it is for general commercial purposes, but its high 
quality and attractive appearance, together with its productiveness, 
make it a variety of more than average merit for northern apple- 
growing regions. The tree is considered as hardy as the Fameuse, 
which indicates its adaptability to all but the colder apple regions. 
It is less susceptible to apple scab than the Fameuse^ but sometimes 
shows a tendency to rot at the core. 

Attention has been more or less directed to the Shiawassee apple in 
the Bitter Boot Valley of Montana in recent years, because of its 
apparent usefulness in poUenizing the McIntosh apple, the latter 
being a leading commercial variety in that region. As its identity 
in the Bitter Boot Valleyj however, was unknown until recently, it 
has been locally props^t^ there under the name Missoula.” 

The specimen illu^rated in Plate lA was grown by H. C- and 
M. D. Ward, Pontiac, Oakland County, Mich. 

1 Michigan Farmer, Nov. X% 1859, and Hovey’a Magazine of Horticnltnre, February, 
ISeO. p. 64. 

*For lllnstratlon and description, see Xearbook, IT. S. Dept, of Agriculture for 1901, 
p. 383. 
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AYER PEAK. 

[PLATE LII.] 

EARLY HISTORY. 

The Aver pear originated about 30 years ago, as a chance seedling 
■which came up in a vineyard owned by Mr. O. H. Ayer, near Sibley, 
Douglas County, Kans. The small seedling tree had made a growth 
of only two or three leaves when discovered. Mr. Ayer had a spade 
with him at the time and transplanted it at once to a point just out- 
side the vineyard, where it is still standing.^ It was much neglected 
for some years and was rather late in coming into bearing, not fruit- 
ing until it was about 10 years old. 

The tree is a rather slow, upright grower, similar to the Bartlett 
tree in form, but the foliage is dark colored like that of flie Seckel. 
The owner is inclined to think it is a seedling of the latter, as 
a tree of that variety stood only a few rods distant from the place 
where the original tree first appeared. His assumption is that some 
one in passing through the vineyard while eating a Seckel pear from 
the nearby tree of that variety threw the core on the ground, and that 
the tree in question grew fi'om one of the seeds which it contained. 
It has been propagated to a very limited extent, but not disseminated 
commercially. 

DESCRIPTION. 

Form obovate; size medium; cavity irregular, medium to large, 
depth medium, slope rather gradual, marked with russet folds or 
wrinkles; stem of medium length, moderately stout; basin regular, 
medium in size and depth, slope gradual, with shallow corrugations 
and russet markings; calyx segments short, sometimes rather fleshy, 
converging or slightly reflexed ; eye medium, open or partially closed ; 
surface somewhat undulating, moderately smooth, with some russeted 
areas; color light greenish or pale lemon yellow, frequently with -a 
light-scarlet blush on exposed side; dots numerous, minute, russet; 
bkin thin; flesli whitish or yellowish white, fine grained, buttery, 
melting, juicy; core oval, clasping, of medium size, closed; flavor 
mild subacid, rich ; quality very good, fairly comparable with Seckel. 
Season in eastern Kansas the last of July and early August — ^two or 
three weeks earlier than the Bartlett. 

From Mr. Ayer’s observation of this variety he is inclined to think 
it is self-sterile. Up to the present time the tree has shown no 
tendency to blight, its rather slow habit of growth favoring it in this 
r^pect. In productivene^ it is said to be about equal to the Bartlett. 

Though the range of adaptability of this variety has not been 
determined, the high quality of the fruit and the degree of blight 


^ Letters from Mr. O. H. Ayer, November, 1911. 
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r^istance which the tree has shown thus far suggest the probability 
of its possessing considerable merit for the Middle West. 

The specimen shown in Plate LII was grown by Mr. O. H. Ayer* 
Sibley, Douglas Comity, Kans. 

BrSSia.L PEACH. 

Synontm : Russell Xo. 1. 

[PLATE IJILl 

In the development of new peach varieties with a view to extending 
the culture of this fruit, especially in middle and northern latitudes, 
improvement along the line of increased hardiness offers, perhaps, 
a wider field for advancement than almost any other. Any variety 
which possesses merit as to dessert and shipping qualities, productive- 
ness, etc., and which can withstand without injury unusually low 
temperatures in winter or early spring is likely to prove an important 
factor in the peach industry as soon as its characteristics become 
generally known. The Eussell peach appears to be a variety which 
possesses these qualities to a considerable degree. 

EAELY HISTORY. 

This variety originated at Wymore, Gage County, Nebr., about the 
year 1890, in an experimental seedling orchard belonging to J. M. 
Bussell & Son, who at that time had a peach orchard of budded 
varieties at Wymore consisting of 65 acres. 

The trees in the seedling ordbard were produced from seeds se- 
lected from their best and hardiest varieties. The one in question 
grew from a seed of the Chili {EUls Chili) peach. Some of the char- 
acteristics of the tree and fruit are similar to the Alexander peach, 
and in view of the fact that a tree of that variety stood dose to the 
Chili tree which produced the seed from which Bussell tree de- 
veloped, there is some reason for supposing that it is a cross between 
these two varieties. 

The first crop of fruit borne by this tree was in 1893, when it pro- 
duced about 1 bushel. 

This variety was originally designated as Bussell No. I,” and 
under this name it was briefly described by Mr. J. M. Russell in 
1894.^ Later, Messrs. Russell & Son developed the Eussell No. 2 ” 
and ‘‘ Russell No. 3,” but neither of these was disseminated to any 
extent.^ Under the name Russell ” it was described in the report of 
the assistant pomologist in 1893.® This report, however, was not 
published until some ti me during the year 1894* 

1 ABBual Report, Kebraska State HorticnltBral Society, 1894, p. 116. 

* Letter ^om J, M. Russell k Co., NoTember, 1896, 

» Report of the Secretary of Agricaltore, 1893, p. 291. 
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DESCBIPTIOK. 

Form roundish; size medium to large; cavity regular, medium 
to large, deep, gradual; suture shallow except at cavity, extending 
from cavity to beyond the apex; apex a small point in the suture, in 
a slightly depressed basin; surface soft, velvety; color creamy white, 
blushed and splashed with crimson; down medium short, easily 
removed; skin thin, tender; flesh greenish white, with yellowish 
veins, tinged with red at stone, tender, melting, juicy; stone oval, 
free, small; flavor mild subacid, pleasant; quality good to very good ; 
tree a rapid grower and an early and prolific bearer; glands globose. 
Season a month later than the Alexander peaeh, or about the middle 
of August, in southeast Isebraska. 

This variety, though apparently not grown extensively^ has become 
quite widely distributed in Nebraska, Iowa, and other middle western 
sections, where it is one of the most reliable bearers. It has proved 
to be one of the hardiest early freestone varieties, both in tree and 
bud, having endured with but slight injury winter temperatures 
which seriously damaged most other varieties.^ The fruit, however, 
is said to be somewhat susceptible to brown-rot. 

A late peach ripening in October, which originated at Lincoln, 111., 
was introduced about the year 1894 under the name “ Russell ” and 
was distributed to some extent by a nursery located at that place. 
This variety does not appear to have become widely disseminated, 
and so far as known the name “ Russell ” as applied to this particu- 
lar sort has been published only in the catalogues of the nursery 
company which disseminated it. That variety has not been propa- 
gated by this company since 1903.* 

The specimen illustrated in Plate LIII was grown by Mr. F. O. 
Harrington, Williamsburg, Iowa County, Iowa. 

lAIEE PUtTM. 

[PLATE LIV.3 

EABLT HISTOET. 

The Laire plum is a native variety which has gradually assumed 
much regional importance during the last few years. A recent 
investigation of the botanical status of this plum made by Mr. 
W. F. Wight, of the Bureau of Plant Industry, indicates that it is 
very closely related to Prunus orth^osepda Koehne and may prop- 
erly be considered a form of that species. 

^Letter from Prof. B. P. Howard, Nebraska Agricultural Experiment Station, Dec. 11, 
1911. 

* Letter from Mr. W. E. Jones, December, 1911. 
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The Laire plum appears to have been brought into cultivation in 
the spring of 1876 ^ by Mr. Abram Laire, living near Kirwin. Phil- 
lips County, Kans., and for whom it was named. It began fruiting 
two years after being brought in from the wild state. In a personal 
interview with Mr. Laire in September, 1910, he informed Mr. TTight 
that the original trees were obtained about 1878 or possibly a year 
or two later, the exact date apparently not being a matter of definite 
record, Mr. Laire, with his son, collected a number of young plum 
trees from various localities along Bow Creek. When these trees 
came into bearing there were about half a dozen which produced fruit 
of superior merit. The fruit of these trees was apparently the same, 
the trees probably all having developed as suckers from a single 
parent tree. This variety is the one to which the name Laire ” was 
subsequently applied. 

The thicket from which these trees were obtained could not be re- 
located after they fruited, though Mr. Laire s son is inclined to think 
that they came from one which meanwhile had been destroyed by 
cattle. 

DESCBIPTIOX. 

Form roundish ; size medium for a native variety ; cavity regular, 
small, of medium depth, with gradual slope; stem short, very 
slender; suture very shallow, extending from cavity to apex; apex a 
small russet dot in a small basin at end of suture; surface smooth, 
glossy under bloom; color bright crimson yellow to dark red; dots 
numerous, russet; bloom profuse; skin thick, tenacious, slightly 
astringent; flesh yellow with whitish veins, meaty, juicy; stone 
roundish, cling, medium in size; flavor mild subacid, rich; quality 
good to very good; season September. 

The Laire plum is a prolific bearer and is apparently especially 
well adapted to the central and western portions of Kansas and the 
corresponding regions of adjacent States. It was estimated in 1910 
by Mr. E. Bartholomew that there were 100,000 trees of this plum 
growing in the northern central portion of Kansas. 

That a fruit variety should have developed to so great a d^ree 
of importance in the region of its origin and remain largely un- 
known elsewhere is a rather remarkable occurrence in the recent 
annals of American pomology; that it represents, or is very closely 
related to, a species not recognized heretofore as possessing horti- 
cultural value is of interest, especially to those who are concerned 
in the amelioration of our native plums. 

The specimen shown in Plate LIV was furnished by Mr. E. Bar- 
tholomew, of Stockton, Rooks County, Kans. 

1 Letter from Hr. E. Bartholomew, September, 1^8. 
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MONCELT PLUM. 

[PLATE LIT.) 

EARLY HISTORY. 

Tbe Moncelt plum is a seedling of the “ Red Nagate,” * a Japanese 
variety, and originated about 12 years ago on the grounds of R. 
Bates, Jackson, Aiken County, S. C. He considers^ it a hybrid 
betireen “ Red Jfagate ” and “ Clyman,” a “ domestica ” variety, but 
the botanical characters of the twigs and foliage, and of the fruit 
as well, appear to be those of the Japanese plum {Prumis triflora). 

The original tree began bearing when 4 years old. As soon as its 
merits were apparent, the name by which it is designated was await- 
ing it, this having been previously selected by the originator to apply 
to the most promising variety in a lot of more than 17,000 seedlings 
of the “ Red Nagate” which he was testing. 

The name Moncelt was first published in a small catalogue issued 
by the originator in March, 1911, when the variety was commercially 
introduced. 

DESCBIPnOIT. 

Form conical; size large; cavity regular, large, deep, slope gradual, 
marked with slight furrows; suture of medium depth at cavity, be- 
coming more shallow toward and extending to the apex ; apex a russet 
dot at end of suture; surface smooth or slightly undulating, some- 
times with small areas of russet; color yellow, blushed and marbled 
over nearly entire surface with dark purplish red ; dots very numer- 
ous, very small, russet ; bloom bluish white ; ddn medium thick, tena- 
cious, slightly bitter; flesh yellowish, translucent, meaty, half tender, 
juicy ; stone roundish oval, cling, very small ; flavor subacid, pleasant ; 
quality very good. Season from about the 10th of June to the end 
of that month, in the locality where it originated. 

The tree is a strong, vigorous, upright grower, with rather large 
rank leaves. It is said to compare favorably with Abundance and 
Burbank in productiveness, and thus far it has been remarkably re- 
sistant to brown-rot and is said to suffer only to a limited extent from 
the plum curculio. It has exceptionally good keeping qualities after 
being picked from the tree and is regarded as a good shipping variety. 

The characteristics of this variety, both in tree and fruit, appear 
to indicate that it is of special promise for southern latitudes. It is 

identity of this variety is uncertain. Much confusion existed in the 
noin«iclature of the Japanese plums in the earlier years following their introduction into 
this country. Tbe name “ Bed Nagate ’’ was applied to several different varieties, the 
most important of which is the one now known as Red June. Mr. Bates’s tree, while 
similar in some respects, is said hy him to be clearly distinct from Red June. 

» Letters from Mr. E. Bates^ October and Novemher, 1911. 
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considered worthy of thorough test by those interested in plum grow- 
ing in the South. 

The specimen illustrated in Plate LIY was grown by the originator 
at Jackson, Aiken County, S, C. 

PAN ARITI GRAPE. 

[PLATE LV.I 

The Panariti grape is one of the “ currant ” varieties, the fruit of 
which when cured constitutes the dried currants ” of commerce. 
Botanically this group of grapes belongs to Vitis vinifercLj as do the 
other European varieties. They are largely grown in Greece and on 
some of the island possessions of that country, including Cephalonia 
and Zante. The principal districts on the mainland are in Morea, 
the ancient Peloponnesus. In these island and mainland districts 
nearly the entire population is engaged in and dependent on this 
industry. 

The culture of these grapes in Greece has extended over many 
centuries. According to Eisen,^ Pliny referred to them as early as 
75 A. D. as being grown there, though they appear to have no further 
historical record for nearly a thousand years. Following the eleventh 
centm’y, as indicated in Eisen’s account, occasional reference is made 
to them in the old herbals and in other literature of the fourteenth, 
fifteenth, and sixteenth centuries, under such names as “ reysyns de 
Corauntzs,” Coi’auntz,” corent,” “ reysonys of Corawnce,” raysns 
of Coren,” and ‘*currans.” gradual evolution the name “cur- 
rant ” appears to have developed from the name Corinth, the port 
whence the earlier supplies of this fruit reached western Europe. 
It appears evident that the name “ currant ” or “ currantes ” was 
applied to this type of grape, at least when dried, as earty as 1578. 

The common garden currants {Eibes species) do not appear to have 
come into cultivation until toward the close of the sixteenth century. 
So far as historical records show, the dried fruit of the “ currant ” 
grape had then been an article of commerce in some of the Eux'opean 
markets for several centuries, so that there seems to be no reason to 
doubt that the name currant was applied to the genus Eibes because 
of the resemblance which its racemes of fruit bore to clusters of the 
“ grape of Corinth.” 

The importance of the currant grape not only to very large num- 
bers of the peasant population of Greece, but to the Government as 
well, forms an example which is probably without parallel elsewhere 
in the world. The part taken by the Government in recent years in 
maintaining the stability of this industry through control of a portion 
of the crop is equally remarkable. 

1 Eisen, Gustav. The Ealsia Industry, 1890, p. 6. 
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FoliowiEg the destruction of the vineyards in France the phyl- 
loxera. about ISSO to 1890, there develo]3ed in that country a heavy 
demand for the dried currants of Greece for use in making wines, 
brandies, etc. This resulted in high prices for the fruit and, conse- 
quently, a very large increase in the acreage devoted to grape culture 
in Greece. In fact, it is stated^ that the desire to extend currant- 
grape culture became so great in many instances that large orchards 
of mature olive trees were sacrificed to this end, as well as many 
mulberry trees that had been grown to furnish food for silkworms. 
Thus, in some regions grape culture became the sole industry. 

The introduction into France of grape stocks from the United 
States which were resistant to phylloxera and the rehabilitation of 
the grape industry, followed by the imposing in 1896 of import taxes 
which practically excluded the currant grapes of Greece from France, 
caused a great crisis in this industry in Greece. Large regions were 
dependent upon grape culture as a means of support. With the 
French markets, which had previously taken great quantities of 
currants, virtually closed, the production was far in excess of the 
demand. 

At this juncture the Greek Parliament passed, in 1895, the “para- 
kratesis” or “retention” act, the object of which was to so control 
the output of currants each year as to prevent, so far as possible, over- 
stocking the markets, and thus to maintain satisfactory prices. 

In its operation this law imposes upon every producer a tax of 15 
per cent of the product which he exports, payable either in money or 
by depositing in Government warehouses the required quantity of 
currants. Thus, only 85 per cent of the crop of any one year, or its 
equivalent in value so far as the producer is concerned, can be put 
upon the market. The currants received by the Government must be 
used for other purposes than those to which this commodity is 
usually put. 

In connection with the passing of the “ retention act ” the matter 
of establishing a “currant bank” of Greece was much agitated, the 
object in view being to provide a source from which ever;/ producer 
wlio deposits a certain quantity of currants in a Government depot 
or warehouse should be entitled to draw money fi'om the bank, or 
to hypothecate his crop. Such a bank, however, was not established 
until 1899, when with the Government proceeds from the sale of 
currants to distillers, etc,, it was formed with a capital of 3,500,000 
drachmas (about $675,500). 

The cun’ant has long been the leading commodity of export from 
Greece, The tax of 15 per cent of the crop exported forms one of 
the principal sources of revenue for the Government ; at the same 

1 Horton, Oeorgo. The Cttrrant Tntde of Greece. United States Consular Reports. yoI 
50, pp, 243-245. 
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time the diverting of that proportion of the crop each year from the 
ordinary channels of commerce doubtless has, in some seasons at least, 
a material effect upon the market price received for the exported 
product. 

Currant grapes were apparently introduced into some of the Yinif- 
era districts of California as early as 1861,^ but they have not yet 
attained commercial importance there. Imports into the United 
States in 1910 totaled more than 33,000,000 pounds of currants, 
having an approximate value of $l,lT8,7o0. The imports of cur- 
rants during that year from all other countries were less than 250,000 
pounds.^ 


EARLY HISTORY OF THE PAYAEITI GRAPE IN THE UNITED STATES. 

The history of the Panariti grape in the United States dates from 
the receipt from Panariti, Greece, through Mr. David Fairchild, 
agricultural explorer of this department, of a shipment of cuttings 
which reached TTashington May 9, 1901. Concerning this grape Mr. 
Fairchild states:® 

The variety of grapes producing the currants or connths of commerce. 
These cuttings were purchased in the village of Panariti, which Ues among the 
mountains back of Xyloncastron. This village is noted for producing some of 
the finest corinths in Greece. 

Several varieties of currant grapes are grown in Greece, though 
the crop differences are not distinguished in that country by varietal 
names, but by the name of the regions in which they are produced ; 
thus, Panariti grapes are grapes grown in the vicinity of the village 
of Panariti. 

Soon after the importation of cuttings was received at the depart- 
ment they were distributed among grape growers in representative 
Yinifera grape-growing districts in California, Arizona, and south- 
ern Xevada. More recently the variety has been more widely dis- 
seminated in connection with the viticultural investigations of the 
Bureau of Plant Industry. 

DESCRIPTION.* 

Bunch very long, almost cylindrical but tapering, with quite an 
enlargement toward end of bimch, often shouldered, straggling, loose ; 
stem 1-1 to 2 inches long, of medium size, soft and fleshy ; berry round, 
verj^ small, not averaging much over one-fourth of an inch in diam- 
eter; surface smooth; color amber with whitish bloom; skin rather 

^ Bisen, Gustav. Tke Raisin Industry, 1890, p. 38. 

* Bulletin 90, Bureau of Statistics, entitled ** Imports of Farm and Forest Products, 
1908^1910," p. 42. 

® Bulletin @6, Bureau of Plant Industry, entitled “ Seeds and Plants Imported during 
the Period from September. 1900, to December, 1903, Inventory No. 10," p. 84, No. 6429. 

* Description furnished by Mr. George C. Husmann, Pomologist In Charge of Viticultural 
Investigations, Rureiiu of Plant Industrs'. 
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tliin; flesh white, soft, fairly juicy; flavor sweet with the character- 
istic flavor strongly developed. Season early August at Fresno. Its 
chief value will doubtless be for drying. Wood light brownish green, 
somewhat striped, with internodes 3 to 4 inches in length; rather 
slender. In the first crop, which is the only one of real value, the 
berries are seedless, but the second and third crop grapes contain 
some seeds. 

The question of the most suitable resistant stocks for this grape, 
as well as the methods of pruning, training, and other cultural oper- 
ations, is being investigated at the cooperative experiment vineyard 
maintained by the Bureau of Plant Industry at Fresno, Cal. Indica- 
tions at present suggest that the matter of stocks may be of much 
importance. 

Cultural methods also call for careful consideration in any de- 
velopment of the currant industry that may occur in this country. 
For instance, in Greece it is a common though not universal prac- 
tice to girdle the vines to increase productiveness. It is understood 
that in Australia girdling is the usual practice, as light crops are 
habitual unless this is done. Whether this method or some modified 
form of it can be effectively or advantageously adopted in this country 
is as yet undetermined. 

The adaptability of this variety to successful culture, in at least 
some of the Vinifera grape districts of California, appears to have 
been demonstrated. Some of the grape growers are already becom- 
ing interested in it and it seems probable that in the near future the 
production of it will become of considerable commercial importance 
in the Yinifera grape districts in this country. 

Ripening early, as it does, before most other varieties mature, the 
fruit can be handled advantageously with the same vineyard crews 
that are required later for harvesting the wine and table grapes. As 
the ripening time in California is during the rainless period, when 
the climatic conditions are the most favorable for drying the fruit, 
there is everything to encourage its planting those desirous of 
producing currants. 

The cluster illustrated in Plate LV was grown at the cooperative 
experiment vineyard, Fresno, Fresno County, Cal. 

THOMSON OEANGE, 

SvxoxTMsr Thommn*s VofrcZ, ThomsorCs Improved yaveJ, Thompson, Thomp- 
son Improved, Thompson's Improved yavel. 

LVI.} 

One of the remarkable features of the orange industry of Califor- 
nia is the fact that it has been built up so largely on a single variety, 
tie Washington Navel ^ or ^ Bahia,’’ which was introduced into that 


^ For a concise history of this yarlety. see Bulletin 123, Bureau of Plant Industry, enti- 
tled " The Decay of Oranges while in Transit from California, ’’ p. 9. 
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State from Brazil by the United States Department of Agriculture 
less than 40 years ago. The shipments of oranges from California 
for the crop year 1910-11 amounted approximately to 39,500 cars. 
Of these three-fourths are estimated to have been of the Washington 
Xavel variety. 

In view of the large production of this variety and the high esteem 
in which it has been held for 30 years or more-, it appears strange 
that no seedlings of it have j^et attained the distinction of commer- 
cial introduction in our orange districta This is doubtless in large 
part due to the rarity of seeds in its fruit when grown under ordinar}^ 
orchard conditions. In recent years there have appeared in tlie Cali- 
fornia orange districts several well-authentic-ated hud sports or 
variations, one or two of which have been planted commercially to 
some extent, the Golden Buckeye being an example. 

Of less certain origin but more important commercially than the 
above-named variety is the Thomson, which was disseminated by the 
late A. C. Thomson, of Duarte, Los Angeles County, CaL, about 
1891.^ The published accoimts of the origin of the variety are 
conflicting. The first statement ^ was to the effect that it was an 
improvement on the Washington Navel accomplished by budding 
that variety on a St, Michael stock, then budding from this tree on a 
Mediterranean Sweet stock, thus securing the cumulative effect of 
the two stocks upon the Washington Navel. The statement was re- 
ceived with much incredulity by the horticultural public and three 
years later the introducer published in the Pacific Eural Press® an 
account in which it was implied that the variety was produced by 

split-bud ” propagation but without details as to what varieties had 
been used as the parents. At the same time he submitted to the editor 
specimen buds prepared to illustrate the method which he had 
described. 

The inadequacy of the evidence submitted and the well-known 
tendency of the Washington Navel orange to produce bud sports has 
resulted in a firm conviction in the minds of many orange growers 
that the Thomson in fact originated as a bud sport rather than 
through any special process or expert manipulation of buds. 

The exceptional beauty and attractiveness of the fruit aroused 
much interest among growers, which was accentuated by the award 
of a first premium to the variety when it was exhibited at "the 
Columbian Exposition in Chicago in 1893. Considerable plantings 
of it are now found throughout southern California and some in 
other orange-growing sections. As a dessert fruit it is not equal to 
the parent variety, lacking in juiciness and sprightliness of flavor. 

^ California Pmit Grower and Fruit Trade Review, vol. 8, No. 14, Apr. 4, 1891, p. 211, 
and No. 19, May 9, 1891, p. 290. 

2 Azusa Pomotropic, Mar. 19, 1801, p. 7. 

• Pacific Rural Press, vol. 47, no. 23, June 9, 1894, p. 433. 
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DESCBIPTIOS. 

Form slightly oblong; size above rnedinm to large; cavity small, 
fiirrovred; apex, navel markings either small or quite prominent; 
surface, smoorh or slightly undulating; sometimes very shallow, 
longitudinal furrows; stem slender; color pale orange yellow, red- 
dening somewhat after picking, but usually not as richly colored as 
the TTashington Xavel; oil cells numerous, small, indented or even 
with surface; rind relatively smooth, rather closely adherent, usually 
thin and rather tender ; segments 10 to 12, irregular in size with open 
center: flesh, rich yellow to deep orange in color, translucent, moder- 
ately tender; ceils small, regular, enveloping tissue thin; juice trans- 
lucent, not very abundant; seedless; flavor sweet, sprightly, pleasant; 
quality good, but not equal to the Washington Xavel when the latter 
is well grown. Its shipping season is about the same as that of the 
Washington XaveL, but it reaches full maturity about one month 
earlier than that variety. The satiny surface and bright color give 
the variety special popularity for certain trade in the large cities, 
where appearance rather than quality determines demand and value. 
The tree characteristics of the Thomson are quite similar to the 
Washington Xavel. It is reported by Sbamel ^ to be quite subject to 
“ sporting,*' numerous branches on Tliomson trees yielding fairly 
t 3 'pical Washington Xavel fruits. It is reported to succeed w’ell in 
Aiuzona and has recently been reported" as doing well in Algeria 
under conditions to which the Washington Xavel orange does not 
appear to be well adapted. 

The specimen illustrated in Plate LVI was grown at Riverside, Cal. 


1 Letter from Mr. A. D. Shame], February, 1012. 
a Letter from Mr. Walter T. Swingle, December, 1911. 



GEEEN TEOETABLES AND THEIR USES IN THE DIET. 


By C. F. Langwoktht, 

Chief of Xifiritian Itiresfiffations, Office of Ed^i}etimenf Stations. 

IKTRODUCnON. 

One of the marked differences between the daily fare to-day and 
that of 50 years ago consists in the increased supply of green and 
succulent vegetables, a class of food used, as their name implies, for 
their refreshing and palatable qualities more than for their total 
nutritive value. Not many years ago the winter's supply of vegetables 
in all except southern countries was limited to root crops and a few 
other staples, such as onions and cabbage, which could be kept in the 
cellar in comparatively good condition. New and improved varie- 
ties, better methods of cultivation, improvements in transportation 
and storage, the great development of market gardening under glass, 
and the development of the canning and presening industry have 
made succulent vegetables common throughout the year and a^'^ail- 
able in one form or another for almost every family. 

This group of vegetable foods is varied in character, including 
leaves, stems, and stalks, potherbs and seed pods, and many fruits, or, 
in general, those parts of plants in which water is abundant rather 
than those like the seed or the starchy root in which the plant has 
laid by a compact store of nutritive material for its future use, or 
which, like the shells of fruits, cornstalks, and the trunks of trees, 
have passed the active growing stage and become rigid by the thicken- 
ing and toughening of the walls of the plant cells. 

OKIGIN OF GARDEN VEGETABLES. 

As regards their original habitat, common succulent vegetables rep- 
resent nearly all quarters of the globe. Although a number of them 
have been used for centuries as human food, the majority have come 
into common use within comparatively few years. 

Okra, a vegetable long known to gardenei-s, is stated to be a native 
of Africa and was cultivated more than a thousand years ago. As- 
paragus also has been known for centuries. Rhubarb was introduced 
into western Europe as early as the tenth century, while tomatoes 
and some of the squashes, as well as potatoes, Indian com, and 
some types of beans, are of American origin and found their way 

439 
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into Europe not long after the discovery of this country. Tomatoes 
slowly gained recognition for table purposes, having long been grown 
as ornamental plants only. Indeed, their general use as vegetables 
dates back hardly more than a generation or two. It is perhaps 
needless to saj that attributing cancer to the use of tomatoes, as 
was formerly done, is, like meet such ideas, regarded as without 
foundation. 

Xew Zealand spinach, udo, dasheen, and others might be men- 
tioned as rather recent introductions. The Department of Agri- 
culture has always endeavored to secure new varieties and new and 
promising food and forage plants from different parts of the world, 
and has added much of great value to the list of farm crops and 
garden plants. As garden v^etables have been adapted to nelv 
conditions, either by centuries of cultivation or more quickly by the 
plant breeder, appearance and original characteristics have been 
modified and often greatly changed, and new and improved varieties 
e^)ecially adapted for table use have been developed. 

In general, it may be said that although many wild plants are 
used as potherbs and in similar ways, by far the greater proportion 
of this class of foods comes from farm and garden, as is the case with 
other groups of food plants. In other words, man has found it 
desirable to control his food supply by cultivation rather than to 
depend upon the uncertain natural supply, though he still tises the 
natural supply in a limited way to supplement the cultivated prod- 
ucts, often prizing the wild plant or fruit because of some special 
•quality or delicate or unusual flavor. 

CLASSIFICATION OF GEEEN AND SUCXJnUElNT VEGETABLES. 

If the green succulent plants used as vegetables are classified 
according to the parts used they fall into mch groups as (a) leaves, 
stalks, stems, and leafy heads, of wliich spinach, celery, asparagus, 
and cabbage, respectively, may serve as examples; (&) flower heads 
and flowers and a number of fruits; and (c) seed pods and seed 
veasls, as-string beans, okra, and green peppers. (See fig. 14.) 

wdl-known use of leaves like lettuce and spinach for 
salads aiud pothert®, there are others which are of some interest 
because they aie aao^al. Thus, grapevine leaves, which find little 
use in flie United Shites except for covering pickles, to which they 
are opposed to green color, are commonly used in Turkey 

for making a For instance, little rolls of highly 

se8j^t»md foBoa^^. in ^upe leaves and cooked imtii tender 

a e^ara^^i^c didi at weddi^ feasts. In the southern United 
s^saafeas heaths, dried ?md ground, are used like okra 
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or gumbo to thicken soups, and many other field and garden plants 
are occasionally used to impart flavor or color or in some similar way. 

Under flower heads may be grouped such vegetables as cauliflower 
and globe artichokes, which are common vegetables. Rhubarb flower 
heads, though seldom eaten in America, are sometimes cooked when 
well developed, but before they have begun to unfold. Flowers find 
little use as foods in the United States, though a number of sorts are 
of considerable importance in the tropics. Nasturtium blossoms, like 
the leaves and tender stems of this plant, are now and then added to 
salad or used in similar ways. Unopened squash blossoms, which are 
used for making fritters in Italy, are also used in a limited way ih 
the United States, as are elder blo^oias, this usage coming to us ftom 
Germany. The unopened buds of marsh marigold, dandelion, and 
many other ffowers are cooked with the leaves as potherte, and the 
green unopened buds of capers, pickled, are used as seasoning. 

If succulent vegetables are grouped according to their uses, some 
such division as the following would result : (a) Salad plants which 
are eaten uncooked either with or without dressing; (5) potherbs or 
“greens;” (c) vegetables used chiefly for flavoring, either raw or 
cooked; (d) succulent vegetable.? or fruits which are cooked and used 
in maldng a variety of dishes; and (e) leaves for making table 
beverages. 

Of salad plants the most common is lettuce, ranging in its different 
varieties from flat, open leaves to close leaf heads like a cabbage in 
form. Other common salad plants are chicory in several varieties, 
cress, and celery. Salad plants, as the name implies, may be 
with salt alone, but are nwae commonly mixed with salad dressings 
made of oil or other fat, as cream, and acid, as vinegar or lemon juice. 
Ihere are a number of wild plant^used as salad; for instance, young 
dandelitm leaves, peppergrass, and water cress. 

dust as lettuce may be called the typical salad plant, so spinach 
may be called the typical potherb. Other well-known garden plants 
like the latter are cabbage and cabbage sprouts, Savoy cabbage, 
Chinese cabbage, kale, coUards, turnip tops, beet tops, chard, mus- 
tard, and the leaves of da^ieen, which, though of recent introduction, 
is 0 Qizm% tio be an important food plant in the United States. Other 
vegetables similar to pothmbs in the way they are used, though per- 
haj® not eoamsionly to etassed, are asparagus, a variety of fennel, hop 
s^mts and France, thou^ little known in 

tie Uoit^ sbo(^ much used in the Chient, and 

which ca^a^ ttoMoBep in American cities and towns where 

! feiofe ato eiatoiia %lany wdld plants are used as potherbs, 

dmdeiioB, yellow dock, pigweed, chickweed, 
marsh marigold (sometimes called American cow- 
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slip), purslane or “pusley,” and cactus leaves and stalks, which are 
used in southwestern United States and more commonly in Mexico, 
while such things as poke sprouts and young milkweed shoots are 
used like asparagus. Tender blackberry shoots are used in the same 
way, as are also the tender sprouts of brakes or other ferns, such 
usage being very rare in the United States, though fairly common 
in Japan. .Other green vegetables which resemble potherbs in that 
they are very commonly prepared for the table by cooking them in 
water until tender are green peas, green cowpeas, tender beans of 
different varieties, edible podded peas, snap beans, tender green 
cowpea or field-pea pods, and green corn, a vegetable which is dis- 
tinctly American and perhaps more generally liked in the United 
States than any other green vegetable. 

As regards leaves and plants used for seasoning, perhaps the most 
common in the United States are onion tops, celery leaves, chives, 
and parsley, which, as everyone knows, is also a particular favorite 
as a garnish. Wild garlic leaves are sometimes used, as is Imrage, 
which has a flavor like that of cucumber. The thrifty housewife 
often dries parsley and celery leaves for winter use. Of wild plants, 
aromatic wintergreen and princess pine have been used in a limited 
way in times past, but are now almost forgotten for home use, except 
as they are gathered by children. 

Dried leaves of seasoning herbs, as sage, summer savoiy, thyme, 
and bay leaf, are used in most homes, though perhaps less commonly 
than was once the case. Such seasonings should be used judiciously, 
as a delicate rather than a strong flavor is what is desired. 

Some of the fruits used as succulent vegetables, for instance 
squash and eggplant, are seldom eaten raw; others like cucumbers 
are more commonly used raw thair%ooked; while others like tomatoes 
and green peppers are very commonly used both raw and cooked and 
in a great variety of ways. 

The use of leaves for making beverages is a vray ancient one and 
i^oBld be difficult to hazanJ a guess as to the time when tea leaves 
w^ flrst gathered for this purpose. It is a ccanmon opinion that 
the curing of tea leaves is little more than a drying process, but tliis 
is not the case, since the chief object is to secure a specific kind of 
fermentation which develop aroma and flavcnr. Variations in curing 
and handling the tea leaves are very laigely responsible for the 
flavors of different brands. A plant which is perhaps next to tfei is 
importance, in this cqnaec&aj, is Riraguay tea, or mail, which 
sack extensive use m South Aaai^cai countries^ 

Numerous wild plants are stanetimes used as sub^tutes when tea 
can not be procured. The eariy settlers in the United States used a 
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number of these wild plants and leaves, such as New Jersey tea, snow- 
berry (which Thoreau regarded as an agreeable substitute for black 
tea) , and sweet fern, which was known in colonial times as “ mountain 
tea.” 

COLOB OF VEGETABLES. 

Green vegetables, like lettuce and other leaves, owe their color to 
chlorophyll, the green coloring matter of plants, which plays an 
important part in their growth. When plants are blanched the green 
undergoes changes and disappears, the plant becoming yellowish and 
finall y white, as in blanched celery. The purple and red leaves of 
some cabbages and beets owe their color to other wwo^unds smne- 
what like chlorophyll, present with it or in place of it The cass is 
much the same wi& &e red, yellow, or other color of fruits used as 
vegetables, the coloring matter being something which the plant 
builds up as a part of its life proceses. 

The coloring matter of leaves, flowers, and plants is often squeezed 
out or extracted and used in cookery. Thus, spinach yields green, the 
saffron of Europe yellow, and violets their characteristic color. 

FLAVOK OF SUCOTUBST VEGETABLES. 

Green and succulent vegetables owe their flavors, as do other vege- 
table foods and fruits, to the pre^nce of citric acid and other acids 
and their salts, to sugars, to specific compounds such as essential oil& 
and to bitter substances or other complex chemical ocanpptp^ ; 
of them in solution in the plant Juices. Tannin, whidi is ppeseait 
in many unripe fndts, caus^ an astringent or pucfcery ta^ which 
comsK^ily disappears or beomnes guilder as the plant ripens. 

Not infrequently a family of plants is characterized by the pres- 
ence of chemical bodies of the same or similar flavor; thus cabbage, 
kale, cauliflower, mu^ard, and other cruciferous plants contain sul- 
phur compounds of pronounced flavor. The same may be said of 
chives, onions, leeks, and related plants. In celery the characteristic 
flavor is attributable to the presence of a volatile oil-like substance. 

The green succulent vegetables which are used for salads and as 
potherbs and in similar ways could be grouped according to their 
flavor. Most of them are bland in flavor, as spinach; some are more 
or less bitter, as chicory and dandelion ; while others are sharp, as 
cress and peppergra^; sour, as is sorrel; or aromatic, as mint and 
spearmint. Those of bitter flavor are usually made milder by 
cooking. 
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It is self-evident that it is the possession in abundance of charac- 
teristic flavor which makes such green vegetables as chives and celery 
leaves prized for seasoning. Many blossoms are also prized for this 
quality — for instance, rose petals, orange blossoms, and violets. 

QUALITT AND EACTOKS WHICH INEDUEKCE IT. 

The stage of growth at which leaves, stalks, and similar potlierbs 
and salad plants are best for the table depends mainly upon two 
things — ^the condition of the cellulose which makes up the frame- 
work of the plant and the presence of the chemical compounds which 
determine flavor. A certain amount of cellulose is desirable in food ; 
but if a plant has become too old and tough, the digestive juices do 
not so readily reach the nutritive materials inside the plant cells, and, 
furthermore, such cellulose, if too abundant, is believed to be a cause 
of intestinal disturbances. Then, too, the flavoring bodies firequently 
become so plentiful in older plants that they are too bitter or too 
acrid to be acceptable. Leaves and stems are usually best when 
young. The cellulose is then terfder and the flavor delicate. 

Blanching — that is, covering all or part of the plant in such a way 
as to exclude light for a time — ^is a device by which the plant is 
encouraged to develop size without toughness and become milder 
flavored by lessening the chlorophyll and also flavor bodies which 
are present apparently in the chlorophyll cells. In the case of white 
asparagus, which some persons insist is better than the green, the 
shoots grow up through a deep layer of soil or mulch, and as ihey 
reach the surface are cut near the root with a special knife. The 
flavor of asparagus which is grown above the ground is different 
from that of the blanched asparagus and to many palates seems to 
possess more of the delicate flavor suggestive of green peas. 

With some of the fruits which are used as vegetables conditions are 
frequently the reverse of those observed with leaves and stems, the 
f:^nk6e in the immature fruit being hard and tough and the flavor 
owing either to an abundance of acid or lack of sugar, or 
too ^tfihgeat, owing to the prince of tannin. Such immature 
fruits may be injurious as well as disagreeable in flavor. 

As fruits of ceitam types ripen the cellulose softens and the flavor 
increases, sweeter and more palatable compounds replacing or mask- 
ing the flavors which predominated in the unripe fruit. Thus, toma- 
to^ find their principal uses when fully ripe. Other fruits used as 
vegetables grow coarser as they ripen; for instance, cucumbers and 
turban squash, which are considered best while young and crisp- 

Freshness is almost as important an element in taHe quali^ of 
v^etabies as is tenderne^ The leaves, stalks, finite, etc,, when 
ga&ered for the tebte are stiU living things and the f^cm^ts in 
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tissues which are concerned in their ripening processes are still active 
and may continue so for a long time. The less in sweetness after 
gathering, the deterioration in flavor, and similar changes are with- 
out doubt attributable to the action of these ferments, which cause 
a loss of the plant sugar, or modify the flavor in some other way. 

The wilting of vegetables is due to a loss of water by evaporation, 
and, as everyone knows, it may often be prevented by keeping the 
leaves, stalks, etc., moist, while those which are already wilted may 
be freshened chiefly in appearance by putting them in water. Varia- 
tions in the botanical structure of the siu'face and other parts are 
responsible for the diflerences which green vegetables ^ow in this 
respect, those characteriaed by a more impervious sarfaoe keeping 
unwilled longer than those with opposite charaid:eristics. . ; ' » ? 

Wilting and undesiiaMe changes are lees prooonaoed id a 
low than at a high tmperature, and this fact is taken advantage of 
when the housewife keeps her fresh vegetables in good conditiem in 
the refrigerator and when the dealer holds them in the cold-storage 
warehouse. The fact that the plant continues to live for a time and 
carry on its life proces^s after picking explains why it is that vege- 
table or fruits picked underripe reach market in a ripened condi- 
tion when shipped long distances or kept for a time in cold storage. 

Withered or badly wilted v^etables or those which have lost 
their fresh color and becrane yellowish or brown should be avoided, 
as they have undoubtedly lost flavor and quality. Those which have 
be^a to decomp<»e should be rejected, particulariy if ^ey 
eaten raw, as the molds, bacteria, etc,, which have £oua4 
OT in tihe plants and developed may be in theaiselves a cause of iDness 
or may be aceecapanied other microc^gasisms which will have such 
an effect. OeanliBesB in handling, marketing, storing, and preparing 
food for the taWe is, in all cases, very important, but is particularly 
needed in the case of various green vegetables or any other foods 
wbii^ are ^fcen without cooking. Such v^etables should always be 
looked over carefully, ail bits of foreign substances removed, and then 
washed in a number of waters. The hasty rinsing under 
the spigot wMch too often servm the purpose with lettuce leaves 
seldom feees them from sand and is less likely to remove other 
u&detir«dile saat^ial if present. 

Ifost salad piamte mod similar vegetables grow near the surface of 
the ^uad, and it js not sorprising that they should be accidentally 
oenteminaied with earth, etc. Furthmnore, like all green plants, 
they are snbj^ to insect attacks and may be the lod^^ng place of 
ipsects and Insect eggs. Smnetimes vegetables are dangerous owing 
fact that soil has been fertilized with improper material; 

such a vegetable as water cress, because it has been 



GEBBH VBOBTABLES AHD THEIB USE IH THE DIET. 447 


grown in contaminated water. If possible, vegetables wbicli are to 
be eaten raw should be selected which are known to have been grown 
and marketed under good conditiosts. 

Many plants are handled in market under such conditions that they 
are exposed to street dust, dirt, and other possibilities of contamina- 
tion. That such contamination, when it exists, is actually dangerous 
as well as disagreeable is evident from the results of examination, 
which show that vegetables or foods exposed to street dust or those 
handled in an improper manner are commonly contaminated with 
micro-organisms, very often including those which may cause typhoid 
fever or the intestinal disturbances so common in summer. The 
safest course for the housewife is to purchase her supplies, particu- 
larly those which are used without cooking, from dealers whose goods 
are handled in a cleanly way. Under all circumstances the foods to 
be eaten raw, as has been said, should be thoroughly washed in a 
number of waters, so that any dirt, dust, or other impurity on the 
surface may be removed. 

Heat, as ev^oi^ knows, is a stmlizing ag^t, and thorough cook- 
ing will destroy bactma if they accidentally present. Neverthe- 
less, the housewife who is at all fastidious will not dispense with 
washing vegetables or other foods, even if they are to be cooked. 

, , iOOD VADUB OF SUCCULENT VEGETABLES, 

Many of the succulent vegetables, in spite of their solid appearance, 
contain a larger proportion of water than does milk. Iheir value 
in the diet, theiefore, and they have a decided value, lies not in any 
large quantity of nutrients, but in small quantities of special materials 
which they provide and the bulk which they give the diet, and also 
in their appetizing qualities, their flavor and appearance, and the 
variety which they make possible. 

The amounts of protein (or nitrogenous material), fat, and carbo- 
(sugars, starch, and cellulose) contained in succulent vege- 
much smaller than in staple foods such as bread, meat, and 
cheesa In gtoeral, it may be said that from 85 to 95 per cent of the 
weight is made up of water, 1 to 2 per cent of protein, less than 1 per 
cent of fat, 5 to 10 per cent of carbohydrates, and less than 1 per cent 
to 2 or 3 per cent of mineral matter. Their fuel value is correspond- 
ingly low, ranging, fmn about 80 to ^me BOO or 350 calories per 
pound. The figures on page 441 show graphically the compositidn 
of succulent vegetables of different types in comparison with a liquid 
food, milk. 

The mineral matter or ash which is found in v^table foods, like 
tiiat in other foodstuffs, is varied in character, pota^ium, iron, phos- 
phorusj sulphur, and other mineral elements being pre^nt, 
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them ill combination with citric acid or other organic acids. The 
proportion of some of the mineral substances which the body requires 
is more abundant in fruits and succulent vegetables than in most 
other sorts of food; and if for any reason the body lacks these foods 
for a long time, disease may result. It is well toiown that scurvy, 
which was so common on old sailing vessels, ’ where the diet was 
usually made up very largely of bread and salt meats, was prevented 
or relieved by the addition of an abundance of green vegetables, 
potatoes, or other fresh foods to the diet. 

The form in which mineral matter occurs in foodstuffs has a decided 
bearing upon the use to which the body can make of it, and it seems 
certain that mineral matter occurs in ^tisfactory combmaiiqa in 
green vegetables and similar fooda It is oommonty said that 
contains a i^atiTOly fai^ per^centage of iron and that this is 
reason why it is a valuable article of diet. Carefully conducted 
experiments as to the source of iron in the diet, undertaken as a part 
of the nutrition investigations of the OflSce of Experiment Stations, 
indicate that such is the case and that the proportion of iron and 
other ash constituents in the diet can readily be increased by the use 
of an abundance of such vegetable foods. 

To insure the normal and regular passage of the food through the 
lower part of the digestive tract a certain amount of indigestible but 
nonirritating material seems desirable, and this is provided by such 
substances as the cellulose which forms the framework of vegetables. 
Some solutions of mineral salts have the property of 
passage of food through the intestines, and it y^ryi |pol433o 

the succulent vegetables owe their weU-toaown properties 

in part at least to the specific nature of tttmr juices, which are, of 
course, a soiutioD of small amounts of mineral matter, plant acids, 
soluble nitrogenous matter, sugars, eto^ in water. 

regards the completeness with which the nutritive elements 
present in green vegetable are assimilated, little experimental evi- 
13 available. It would seem safe to say, however, that they are 
fairly well assimilated, TO per cent of the protein, over 90 per cent 
of the total carbohydrates, and over 80 per cent of the crude fiber 
present being retained in the body. Similar values for the digesti- 
bility of total carbohydrates and crude fiber apply also to some dried 
vegetables. Regarding the ease of digestion, much apparently de- 
pends upon the condition of the vegetable when it is eaten. If its 
^llulose is too ftbujadant, or fibrous, old, or tou^, vegetables may 
prove irritating to persom with a delicate digestion. Immature or 
j overripe vegetables, particularly if eaten raw, may also cause diges- 
, i^torbanoes, periiaps more often ascribable to bacteria acciden- 
preset than to chemical constituents. It is safe to say that 
' with persons in good health, with ordinary digestive powers, vege- 
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tables in good condition do not cause digestive disturbances, but, on 
the contrary, more often exercise a favorable influence. 

Green vegetables are very abundant in the United States and, in 
season, are comparatively inexpensive. It would seem that their use 
is more common in this country in families of all circumstances than 
is the case in some other <x)untries, and this is surely an advantage. 

Popular statements are numerous to the effect that this or that 
v^etable is indigestible, or that some particular kind is very nutri- 
tious or is possessed of some special virtues; yet there is very little 
accurate evidence on which to base such assertions, and, generally 
speaking, they can be traced to beliefs of earlier times. 

The medieval herbals are full of curious statements regarding the 
curative or other marvelous properties of various plants, and not 
more than a century ago the capable housewife reckoned a knowledge 
of their medicinal virtues among her useful accomplishments. It is 
true that some green plants used as food — for instance, dandelions, 
dodr, or chicory — contain bitter principles or other substances which 
have been used in medicine, and that the milky juice of lettuce con- 
tains eon^ituents with physiologically active qualities.* However, 
when due allowance is made for all ^ch facts, it is still trae that for 
most healthy persons the benefits which <x>me from eating green vege- 
tables in abundance are due to their general qualities and n<^ to 
specific medicinal virtues which some of them may possibly pos^ss 
in small degree. It seems more than probable that such tonic virtues 
as those attributed to some of the green plants used as spring medicine 
were really ascribable to the fact that they were a very welcome addi- 
tion to the winter fare and made the food more appetizing, 

PKEPARING GKEEN VEGETABLES FOB THE TABLE. 

The methods followed in preparing vegetables for the table are 
numerous, though, as is often the case in cooking, many of the dishes 
differ in detail rather than in principles followed. Most, of the 
humeroos recipes which are fcwind in books and other publications 
cookery ccme from the housewife’s experience or the 
expeit Cook’s attempt to present materials in an appetizing form, 

Knowled^ of the changes whi<h cooMng produces in food mate- 
rials is usiallyi from three sources — common household 

experience, the aockrate observation of processes necessary in estab- 
lishments where food is prepared on a commercial scale, and die ex- 
periments made for more theoretical purposes in research laboratories. 
In the case of succulent v^etables mudb less definite information has 
come from the second source than with such materials as bread, 
cracker, and other cereal preparations, probably becau^ the suecu- 
Jent vegetables are not prepared on a large scale, excej^ in the can- 
ning industry, Ajs r^rds the third source, information is 
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for all classes of foods, since the chemistry of cookery has not as yet 
received the attention it merits. 

Very few of the problems of vegetable cookery have, in fact, been 
carefully studied by laboratory methods. References are occasionally 
found in chemical literature to the presence of sulphur compounds in 
the steam from cooking vegetables such as cabbage and a great 
variety of others, to the changes which carbohydrates and other food 
constituents undergo when cooked with nioist and with dry heat, and 
to similar matters, but apparently few systematic studies of the cook- 
ing problem have been undertaken from such a standpoint. It is 
undoubtedly true that much that is of interest as well as of value will 
be learned when ttie chemist turns his attention to work of this kind. 

Some of the nutritive material present in grem veg^bles may 
into the water in whidi they are cooked, and if the water is 
this meai^ a corre^onding loss. In experiments made in connec- 
tion witih the nutriti<m investigatiom of the Office of Experiment 
Stations it was found that when cabbage, which contains 7^ pounds 
of dry matter per 1(W pounds of fresh, green substance, was cooked 
in water, one-half of the mineral matter and over one-third each of 
the carbohydrates and nitrogenous material present in the dry matter 
were dissolved out. Such a loss seems inevitable with boiled cab- 
bage, etc., unless the green vegetable is codred in such a manner that 
the water in whidi it is boiled is also used. This is frequently the 
case with cabbage when it is cooked with corned beef or ham or in 
some similar way, or when such green v^etables as spinach are 
cooked in bo little water that there is only a smidl 
drain off before serving. Recent Prendi 

cabbage, si^ragus, and other suocntent v^^sahte ^oWed that, on 
fm average, 3® per ctel of the Matter was extracted 

when the vege^les mftp, coc^^ in water for ^ minutes. 

On the hasM of such fiicts as the above it has bemi suggested that 
gireen vegetables diould always be ^^med in their own juices instead 
o| hoili^ thrnn. If the total amount of such foods we could secure 
lifaited, or if Qmo were no other foods from which the 
1)0% I secure mhp^rai matter, the question might be one of 
imi^Ttance* Under present conditions it se^s safe to say 
^at who provides a varied diet is justified in selecting 

the maim^ of preparation which suits the taste of her family. 

Wheit potherbs and dmilsu: green vegetables are prepared for the 
table care miist be taken that ihey are not overcooked, as it is com- 
Mcady ooncetted that this entails a loss or deterioration of flavor, 
ifMI^ ^also injures the appearance, 'the green color turning yellow or 
'So characteristic is this change that the loss of green 
5 May be takm as a measure of the overcooking, %inach cookM 
IWd it is brown, overcooked asparagus, a vegetable whose delicate 
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flavor is very commonly thus spoiled, and tender green beans and 
green peas cooked so long that they become yellow, no longer possess 
the delicate and characteristic flavor which makes them so popular. 
If such vegetables as cabbage and cauliflower are cooked just long 
enough to make them tender but not long enough to make them brown 
or yellow, it is believed that they are digested without trouble, while 
if cooked until they^are yellow or brown they too often deserve their 
reputation as the cause of digestive disturbances. In some cases the 
l^gth of time which foods are to be cooked seems mainly a matter of 
preference. Thus, many believe that the tomato is improved in 
flavor by long cooking; some prefer green com cooked only long 
enough to make it tender; while others consider that corn, particu- 
larly when cut from the cob, gains an added flavor by long, slow 
cooking. 

Blanching green vegetables during growth in order to make them 
tender has already been referred to. The same word is sometimes 
used to describe a cooking process very common in France. The 
vegetables are cooked* in rapidly boiling water and when they are 
just beginning to get tender are plunged into cold water; chilled, 
and drained. They may then be prepared for the table immediately 
by further cooking and seasoning, or they may be kept cold and 
finished later when needed. Expert cooks telieve that blanching im-| 
proves tihe quality of the vegetables and, furthermore, that it has a 
advantage in that the preliminary cooking of such v^etables 
as cauliflower can be done whenever convenient, and the cooking 
completed in a few minutes, just before the vegetable is served 

CANNING AND PBESEEVING VEGETABUBS. 

The problem of preserving green vegetables is fundamentally the 
same as in the case of fruits or other food materials, namely, to 
destroy any micro-organisms causing fermentation or decay which 
may be pr^nt, to hindm* or prevent the subsequent entrance of such 
m|i|ro-oi^Disms, and to accomplish this without producing unde- 
jdhang^ in the flavor and appearance of the food. Green 
vegetables are commonly preserved either by drying or evaporating 
them until there is so little moi^ure left that the micro-organisms 
can not siurvive or grow, or by sterilizing the materials by heat and 
preventing the entranre Df micro-organisms, as in canning. 

Many housekeep^ have long been in the habit of " putting up 
vegetables for family use, and nowadays canning on a large scale for 
sale is growing in importance as a home industry, not only on farins, 
but anywhere that a cheap supply of fresh vegetables can be obtained. 
When canning is done on a considerable scale, even in private houses, 
r^ular canning outfits often replace the old household appliances. 
Ae everyone knows, the commercial canning of vegetables hM 
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developed in half a century into a very important enterprise. Canned 
vegetables keep well and when of good quality are wholesome and 
palatable additions to the diet. Since they have been cooked during 
the process of manufactm^e, they may be quickly prepared for use. 

Drying was a common domestic process in the days before the 
caTiniug industry was developed, but gradually fell into disuse be- 
cause the old methods as used with vegetables did not produce a very 
satisfactory result. In recent years improvements have been intro- 
duced by which water is removed rapidly and at a temperature which 
does not destroy flavor, and dried and desiccated vegetables are now 
common commercial products. When slowly soaked until they regain 
the quantity of water which was removed from them and then cooked 
in the usual ways, they have much the appearance and flavor of fresh 
vegetables. Since the dried or evaporated vegetable if comiaieEiSeidj' 
take up ccHnparatively little storage room and are not heavy in pro- 
p<Hrtion to their bulk, they are especially desirable when space is 
limited or transportation difficult. 

CONCT.XTSION. 

It seems probable that with the increasing improvement in methods 
of production and transportation succulent vegetables will play an 
increasingly important part in American diets. 

They do not add greatly to the total nutrients and fuel value^ ex- 
cept in relation to the cost, but they do increase the wholesomeness 
of the diet in three ways, namely, by supplying it with 
mineral matters less abundant in some other common food 
by providing bulk desirable for ^ normal digesllohpf 
cwcentrated food msderials, and by making the diet more varied 
and attractive’ The laj^ is probably tiie in^ important point in the 
ordinary mixed of persons in normal health living under the 
usual conditions. Mmeover, gremi vegetables require relatively little 
preparation, many need cmly to be washed before serving, and those 
that are i^ten cooked are usually better when simply prepared. The 
gr^i number of fancy foods, pies, cakes, and so on, which American 
housewives so often conader necessary, are often referred to as show- 
ing flieir ingenuity in providing variety from a few staple materials. 
T!i*|y dm gk. much greater variety without anything like as much 
labor by utilizing sodi fruits and vegetables as those discussed in 
this art^e. 




THE YALUE OF PEEDACEOES BEETLES IN BESTEOTINE 

INSECT PESTS. 


By A. P. Btjbgess and C. W. Collins, 

Of the Bureau of Entomology, 

WOBX ON PARASITIC ENEMIES OP INSECT PESTS. 

During the past few years much attention has been paid to the value 
of the parasitic enemies of some of our common destructive insect 
pests, but the greater part of the work has been attempted for the 
purpose of introducing into this country, or transporting from one 
part of the country to another, natural enemies which appear to be 
necessary in order to bring about the control of destructive species 
which are new in the locality where the damage is most noticeable. 

As early as 1883 a few beneficial species were introduced into this 
country by the Division of Entomology, now the Bureau of Ento- 
mology, United States Department of Agriculture, and since that 
time the work has been carried cm intermittently whenever there 
seemed to he an opportunity to secure some valuable natural enemies 
of destructive insects. Similar work has been attempted and carried 
on continuously for a number of years by the board of horticulture of 
California, and, more recently, the Hawaiian Sugar Planters’ Experi- 
ment Station at Honolulu has taken up thm line and has succeeded in 
introducing several enemies of insects which affect sugar cane. Ihe 
largest attempt of this sort is now being made by the State of Ma^- 
chusetts in cooperation with the Bureau of Entomology of the United 
States Department of Agriculture in an attempt to secure the para- 
sites and natural enemies of the gipsy and brown-tail moths in Mas- 
sachusetts. These insets were introduced from Europe a number of 
jmm ago and since that time have caused widespread destruction to 
oMiatds and forests, 

X^EFOnNlSS OB PRSaDACJEOUS BEETLES. 

It is not the purpose of this article to discuss parasite work, but to 
point out one phase of it that is seldom given marked prominence, 
namely, the value of predaceous beetles. Strictly speaking, they are 
not parasites, but are often classed as such for convenimiee, as they 
are carnivorous and destroy their prey by feeding upon it externally, 
iM|d in this way accomplish the same object but in a different manner 
from that of die true parasites, the larvse of which feed internally 
upon the host* 
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Among our native beetles that are predaceous in habit are several 
species which belong chiefly to two families, namely, the Carabidse, 
commonly known as ground-beetles, and the Coccinellidse, or lady- 
birds, It is true that the tiger-beetles (Cicindelidse) and some species 
of Tenebrionidae are predaceous and that certain elaterids undoubt- 
edly have similar' habits, although very few observations have been 
made to show how much they accomplish in destroying insect pests. 
The larvae of many of those already referred to are also predaceous, 
and this renders each species more effective in reducing and bringing 
under control injurious insects. 

June 15, 1910, Mr. H. S. Barber observed near Melrose Highlands, 
Mass., a small burrow in the ground which rontained a, larva of one 
of the tiger-beetles, probably Oiomdela 6-guUa^ Fab. 
the mouth of the burrow (PL ixfcll, fig. 1) w«Be the remiains'of S 
partly grown gipsy m(^ oaterpiUars whwh had been paj^aUy eaten 
by the beetle larva and cast from the burrow. Since that time we 
have attempted to determine whether adults of this species when kept 
in captivity would feed upon caterpillars. In each case a few cater- 
pillars were eaten, but the beetle do not live long under such condi- 
tions, so that it is a difficult matter to ascertain the amount of food 
which they normally consume. 

There are several families of predaceous beetles the adults of which 
live in ponds and streams. Some of these are known to feed on 
your^ fish, and in this way they may cause injury rather than benefit. 
The two principal families, however, about which the most is known 
are the Carabidse and the Coccinellidse. Aimong the latto ai^ 
number of specie whidi are common in most regipne of ihe tjniled 
States. 

BKHBFtCIAIi WOBS OF NATTVE LADYBUmS (OOCCINEtiUDiE:) . 


Several spedes, such as Adalia hijpunGtata h. (fig. 15), the two- 
spotted ladybird, and various species of the genus Coccinella and 
closely related genera feed principally on plant-lice, insects 
biftoi^giag to the family Aphididae, but sometimes attack small larvae 
of liMM|psort& 



mormons reproductive capacity, the plant-lice are 
as many generations are produced in a single 
would result to the crops or trees on which 
were checked by natural enemies or by 
il^i^r is seMom neoe^ry, however, owing 
j|o|m^^ .b\it oocasitmally, when conditions 
. e^ladylnrds, the damage is very 

f-s f 'r, - 
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Nearly every spring plant-lice are abundant on some one or more 
of our common cultivated crops, or trees and shrubs. The apple aphis 
{ApMs mcHi Fab.; fig. 16), is sometimes very abundant and causes 



16, — b4ftu»ctata: a. Larva ; d, month parts of same ; Cs claw of same ; d, pupa ; 
^ adteit ; antenna of same. All enlarged. (From Marlatt.) 


serious injury to apple trees, ^peei^y to seedlings and young stock 
in nurseries. It seldom beocunes noticeable until the leaves on the 
terminal twigs or ^oots begin to curl (fig. 11 ) , owing to the presence 



Fio. 16. — ^The apple aphis maZi) : o. Winged agamic form ; papa j 0 , wini^ei^ 

agamic form ; d, recently bom aphis. All greatly enlar^d. (From Qnaiptance.) . 


of large numbers of the aphides which are feeding on the sap. 
fore the injury proceeds very far the increase of the plant-lice is 
usually prevented by iiie inroads made upon their numbers by the 
more oomaum species of ladybirds, which in botih adult and la|T^ 
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forms feed upon these pests. It is true that some species of aphides 
are controlled almost completely by parasites and many are preyed 
upon by ^rphids and lace-wing flies. The value, however, of lady- 
birds in accomplishing the control of many of our common species 
of plant-lice has never been overestimated, and it is probable that too 
little credit has been given these beneficial insects. 



Early oi 1898 Mr. A. F. Burgess observed in Malden, 

’ birch^ over a considerable area were thi<ily cov- 
biaok aphidid eggs. These were kept under oteer- 
'/weeks, and as soon as the weather became a little 
middle of April, several species of ladybirds, the 
'^aaes being AdaMa Mpunctcsia Im, OccHneMa sanguined L., 




Yetrbook U. S. Dept, of Agricutture, tpu. 


PUTE LVIl. 






Yearbook U. S. Dept, of Agriculture, 1911. 


Plate LVIll. 
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C. 9-notata Herbst (fig. 18) , G. trifaseiata L., and Anatia 15-funetaia 
OKv., made their appearance in large numbers and fed freely on the 
egg masses. Numerous experiments were made to determine the 
number of eggs that were consumed by one of these beetles, as it was 
apparent that the development of the aphidid was being seriously 
checked by the destruction of the eggs before hatching. Control ex- 
poi^ents Aowed that an adult AdcAia T>ipunGt<da averaged to destroy 
100 aphidid eggs daily. Owing to the enormous number of eggs that 
had been depc^ited the previous fall it was inevitable that a large 
numb^ of the aphidids would escape, but these were followed up by 
the ladybirds and their larvae, so that before midsummer it was almost 
impossible to find a specimen in the region which had been badly 
infested, and in the fall the eggs of this species could be found on 


the trees only after prolonged search. In this case the aphidid was 
brought under complete 


control by ladybirds. 

During the spring feed- 
ing experiments were con- 
ducted to detenMne 
number of aphidids whidi 
were being consumed by the 


various .spedie^ of Cocci- 
w;ere , found 
anumg the in- 
fested trees. As a result of 



Pig. la — Cooc^Ua 9-notaia: f, Adnlt ; larva of 


this work it was determined sasia. A11 enlarged , size Indicated by bairline 
_ , - at right- (From Chittenden.) 

that on the average ea<m 

beetle destroyed 60 aphidids daily, while the average number killed 
each beetle larva amounted to 53 daily. The number of ^gs laid 
by a single female of various species of ladybirds, when in ci^)tivity, 
ranged from 19 to 426, and seemed to depend largely upon food 
supply. The length of time required tq develop a generatmn in early 
firom 80 to 12 days, depending up<Hi the sjiecies. 

; 1 1||^ J^j^eer^ting to note &at several somewhat similar experiments 
W(^ by Ibr. S, Jf. Hunter, in 1907 and 19(®, in conn6d;ion. 

with the “green bug” {To^o^tera grmmmm Bop^) 

in Eansa^- ! je^ts which be secured .indicate tbEfc‘ a' angle edoj 


cinellid bee^e»iis&ft.]ke|)t jn captivity, will deslaroy from 60 to W- 

'several rec^^s are Where I 00 J'^)|e! 

?#fft Ml ' ^ 'givcb.’of MM-' ' 


cocoinellid larva, whidi 


^ green i 

■w ^ ^ 


The number of eggs deposited bohsid- 

arable extent on the food supply^ ^ ' of the speries Mtemate a| 

adults during the winter, it ik 'probaMe that they are able to 
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suTYive for a long time with a small amount of food* As soon, how- 
ever, as the food supply is abundant a large number of eggs are laid, 
and the larvae hatdi and develop rapidly. In case of a scarcity of 
food these larvae often destroy each other, or feed upon the eggs der 
posited by females of the same or other species. The number of 
generations, therefore, depends largely on the food supply, and this 
being the case it is never possible for these predaceous species to 
exterminate the host. 

There are coccinellids which feed extensively upon those aphidids 
that secrete a woolly covering for the body, but CMlooorus hivulne'nis 
Muls, and PentUia miseUa Lee. (PL LXII, fig. 2) and dosely related 
species feed on scale insects. These beetles are beneficial, but 
the work which they do is not m ixmspicuoms as of the 
species previously mentioneA It fe m<Ak work ^as tfai^ whi^ m 
unnoticed and usually unappreciated, that results in reducing many 
of our species of common insects so that they never become abundant 
enough to cause serious injury to trees or crops. 


i BBKEFICIAIi WORK OP NATIVE GROUND-BEETLES (caRABID-E). 

Among the Carabidse are a considerable number of species belong- 
ing to Calosoma, Lebia, and other closely related genera which are 
carnivorous in habit and feed for the most part m various species of 
lepidqpterous and other larvae. Most of these ground beetles are 
inconspicuous, and some of them feed during the night, so that their 
presence is ^dom observed and the good woik which they do is 
usually unnoticed. 

In northern United States two of the more oommoh i^>eeies are* 
CaloBoma caUSum iFal^ (FL LVll, %. 4) and Oalasoim frigidvm 
(PI. LTH, fig. 3). The former is often called “the fiery 
hunt^,’’ antd its larva is scunetimes known as the cutworm and com 
grob Idfler, owing to the fact that it feeds on cutworms and other 
larvae w^hich are ordinarily found among the roots of various plants. 
*^s ^)ecies is terrestrial in habit and therefore is of little importance 
as an enemy of caterpillars that climb tr^. On the other hand, 
adults of CiAoBoma frigidum climb trees and feed upon caterpillars 
on fhe trunks and branches. So far as known all the beetles of this 
genus Jay % w eggs in the groimd. The larvae which hatch from 
these ^gs hpdu cutworms or such other insects as they may b^ 
able to secure. O^Bmka frigidum is seldom found outside of wood- 
lan^ wMe odlidum is more commonly dbsawed in gabdens 

, ^^yarbtui¥l®lvated grounds, 

1^5^^ of our native species of Calosoma which are common in the 
and socitimrn parts of the United States are brib 
liami oae^ Ociosoma scrutator Fab. (PL 
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LVII, fig. 1), is found in abundance at the electric arc lights in the 
spring, during the time it flies most actively. Its distribution is 
local rather than general, and it has been possible to collect a consid- 
erable number of specimens around the arc lights in Washington, 
D. C., during the month of May. 

The smaller species, which is very similar in color, Galosoma 
wiUcoxi Lea (PI. LVII, fig. 2) , is also secured around the lights, but 
is less common than its larger relative. 

Galosoma lugvbre Lee. (PI. LVII, fig. 6) is found in the southern 
and western portions of the United States, while (7. sayi Dej. (PI. 
LVII, fig. 8) is common locally over the entire country, except in New 
England, and has been found as far north as British Columbia. 
These species resemble Galosoma ealidum in habits, inasmuch as 
they are terrestrial, whereas Galosoma scrutator and Galosoma wili- 
coxi climb the trees and feed upon such caterpillars as they are able 
to find. 

Galosoma externum Say (PI. LVII, fig. 5) occurs throughout the 
United States, except in the extreme northern part and possibly in 
the Pacific Coast region. The adults climb well and are able to feed 
in trees. One of the California species, Galosoma semilaeve Lea (PL 
LVII, fig. 7) , is a ground form and feeds on caterpillars in cultivated 
land. Mr. H, M. Bussell, of the Bureau of Entomology, informs us 
that during the spring of 1910 he captured a larva of this species 
whidi.was feeding on a cutworm, Peridroma margaritosa Haw., in 
a sugar-beet field near Compton, Cal. He was able to rear the adult 
beetle from the larva, so that there is no doubt about the identity 
of the species. Several other species of Calosoma are found in the 
United States, but we have not had an opportunity to ^dy live 
specimens. 

Of the other species of Carabidse only a moderate number of care- 
ful observations have been published. The beetles are usually scarce, 
except in special localities, and it is difficult to secure correct infor- 
m&tkm in regard to them, as they remain in seclusion most of the 
thne; mi feed to a large extent under the cover of darkness. Some 
of the species which are least related to Calosoma are known to feed 
on plants, more especially on the pollen, and it is possible that if this 
matter were thoroughly invi^tigated it would be found that the 
beetles accompKsh some good by destroying the seeds of some of 
our more common weeds. 

In 1883 Dr. S. A. Forbes^ published the results of stomach exami- 
nations of various species of Carabidm and found that of 17S specie 
mens examined, 57 per cent of the food was of animal 
per cent being composed of the remains of inseete; the other 21 per 

1 Tbe Foci)} Belations of Canbicbe and CocclnoUldte. Bnl. 6, 111. State Lab.- 
1888. ; ‘ 




460 YEAEBOOK OF THE BEPABTMEKT OF AGEICITLTT7BE. 


cent being made np of moUnsks, earthworms, myriopods, and Arach- 
nida. The vegetable matter eaten, amounting to 43 per cent, was 
composed of the remains of cryptogamic plants and the pollen of 
grasses and Compositse. 

Species of the genus Calosoma are not able to subsist on food of 
a vegetable origin. On the other hand, they are strictly carnivorous, 
and must eventually perish or migrate in the event of a prolonged 
absence of such food, although some of them are able to survive 
several months without animal food. Among the other carabids 
are a considerable niunber that consume a greater or less amount of 
vegetable food, as indicated by the dissections just mentioned, but 
there is little evidence to show that these insects or any of the cocci- 
nellids which are normally predatory in habit have caused serious 
injury to vegetation. This being the case, it is probably a distinct 
advantage that these insects are able to consume enough vegetable 
food to tide them over when insects upon which they normally feed 
have been reduced to insignificant numbers. 

During the summers of 1909 and 1910 it was positively demon- 
strated that Calosoma frigidum^ together with the minute egg para- 
site Telenomus gra^ptm How., brought about effective natural control 
of the saddled prominent {Heterocampa guttimta Walk.), an insect 
which had for two years previously completely defoliated thousands 
of acres of forest lands in Maine and New Hampshire. The serious- 
ness of this outbreak can be realized when it is stated that in many 
areas which had been defoliated the trees were beginning tot di^ 
especially in the tops, and that the timely 

vented the lo^ of thousands tof acres of some 

sections defoliation iA ei:^r-maide toem w# to tiiat4:he flow 
of sap the followii^ spring was curtail^, which greatly reduced 
financial rtoteis in fhe* maple-sugar n^lrict. Many of the trees 
were so badly injured toat the growth was checked, and as a result 
the new wood died. Such a condition always detrimental to tree 
growth of any kind, inasmuch as it offers fovorable breeding places 
for barkbeeties and other insects which feed upon trees which are 
weakaaed from any cause. 

f J " V 

FACTS IMFOETATION OF SEVEKAU SPECIES OF PEEDACEOUS 

BEETliBS. 

As stated is the first part of this article, many serious attempts 
iMiwheea isaade the natural wiemies of various insect pests 

j ^iahli^ Atem in the region of the adoption of their host, 

I iifeia this line have been very fully set forth in Bulletin 

E^izean of Entom<dogy, by Dr. L. O. Howard and Mr, W. F. 

Bie importation of predaceor^ beetles as well as true 
is there oondd^?ed. 
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It goes without sayiug that many of these attempts have been 
futile in bringing about the suppression of the pests, but eadi one of 
them has resulted in increasing our knowledge of the life habits of 
the insects concerned and has enabled us to secure information which 
could be utilized in other ways to the enormous advantage of the 
farmer and the fruit grower, which simply means that the public 
as a whole has profited by the discoveries made, inasmuch as in the 
end those who consume the products of the farm or orchard must 
pay their share in the increased cost of controlling by hand suppres- 
sion or otherwise the pests which destroy crops. 

During the years from 1890 to 1900 the State of Massachusetts ex- 
pended about $1,000,000 in an attempt to exterminate the ^pg^ moth. 
(PL LVni.) In the last-mentioned year the work was abandoned 
by the State and the moth was 
allowed to increase and spread T 

without interruption for five ^ 

years, when a more elaborate 11^10 
and expensive campaign was 
resumed. Althou^ the first a . c 
work on the moth did not 
secure the object desired — ^that 
is, extermination of the pest — 
the result of one of the investi- 
gatiomi attempted was the dis- 
covery of the insecticidal value 
of arsenate of lead, and this 
material has proved so effw^t- ^ 

• j. 4. j -i - j Australian lady!>ir<i 

ive tnat to-clay it is used, m eardinaUs), an. imported enemy of the Anted 
nearly every country in the . LadyWrd larT® feieaing on adult 

I , , . female and egg sac ; t., pupa ; c, adult lady- 

WOrld where spraying opera- Wrd; d, orange twig, showing scales and 
tions are carried on, and this ladybirds. Enlarged; natural size. 

, 1* .1 1 • -I (From Marlatt.) 

was only one of the practical 

questicms that -was solved by the work undertaken by the State of 
Mss^whesetts. The same prinmple a|>plies to the work of investi- 
gating natoral enemies, and while as a rule the results are seldom of 
as widespread utility as those in the (»se that has just been mentioned, 
great and oftei unforeseen benefits result either directly or indirectly 
from such experiments. 

One of the mosi successful attempts at introducing predaceous 
beetles was carried on late in the eighties by Mr. Albert Koebele, 
who secured specimrais of Novius eardincHis Muls. (fig. 19) in Aus- 
tralia and shipped them to California for the purpose of controllmg 
the fluted or cottony cudiion scale {loerya furdhmi Mash.), which, 
was then threatening the desrfaruction of the citrus^fruit industi^ 
of that State. It is generally conceded that the result of this inft- 


- 
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portation was the most striking and immediate success which has 
ever been accomplished from the introduction of natural enemies of 
insects, as the species rapidly developed and controlled the host. 
During 1901 and 1902 Mr. C. L. Marlatt, of the Bureau of Ento- 
mology, conducted investigations in Japan and China for the pur- 
pose of determining the native home of the San Jose scale and of 
securing its parasites or predatory enemies. He concluded that the 
insect was indigenous to northern China, where it was apparently being 
controlled by an insect which has since been termed the Asiatic lady- 
bird {OMlocorus similis Eossi; fig. 20), and he forwarded specimens 






Aslatk: {OM^earm an imported enemy of the San Jose 

^ sta^ cast skin of same; o, full-grown larva ; dt, method of 

the pnpa being retained in the split larval skin ; e, newly emerged adult, not 
osiokied ^and perfect All enlarged to the same scale. (From 

a few of which arrived in good condition for propaga- 
tion. Several Colonies of beetles were liberated in various parts of 
the ITpited States where the San Jose scale was abundant and where 
aj^peai;^ to favor their increase. For some unknown rea- 
hias apparently died out, as no specimens have been 
years. 

'wt>A of suppi^essing the gip^ meth was resumed in 
IPB§ by the State of Massachusetts an appropriation was made for 
jlH of introducing its natural enemies. Later, an arrange- 
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ment was made whereby the work was taken up cooperatively with 
the Bureau of Entomology of the United States Department of 
Agriculture, and Dr. L. O. Howard, chief of the bureau, was given 
general supervision. Among the attempts which were made to in- 
troduce parasites was an effort to secure specimens of two predaceous 
beetles from Europe, namely, CcAosomu syeophanta L. (PI, LIX) and 
OiAoBoma ingymUor L. (PI. LVII, fig. 13) , as they were reported to be 
quite common in regions where the gipsy moth was abundant and 
to devour the caterpillars in large quantities. 

Accordingly, in 1906 these two species were imported in small 
numbers, a few were colonized in the field, and since that time a 
much larger number of the former species has been secured, so that 
it has been possible, by means of rearing and colonization work, to 
liberate about 18,000 adults and larvae in the area badly infested by 
the gipsy moth. This work has been carried on since 19(^, and at 
the present time the beetles have been found in greater or less num- 
bers over an area of about 400 square miles. Gdlosoma mgidsitar^ 
however, has not been successfully colonized, although it has been 
kept in control cages out of doors at the Gipsy Moth Parasite Lab- 
oratory and has sncc^sfuUy passed two winters. 

As a result of the ability of C&l&soma ^oophcmia to withstand 
winter conditions in New England and reproduce and increase in the 
fi^d, considerable time has been devoted to securing accurate data 
on its life history, as this has an important bearing on the utility of 
the species. 

COMPARISON or CALOSOMA STOOFHANTA WITH NATIVE OALOSOMAS. 

In this connection several native species of Calosoma have been 
studied with a view to determining if possible the reason for their 
failure to become as effective enemies of the gij^y moth as the im- 
ported sycophmicu This work has been carrM on for several years, 
and by means of a^istance kindly furnish^ by various ^tcunologists 
throughout the United States we have been able to secaire live speci- 
of several southern and western spedes of Calosoma for study 
and investigation. As a result it has been found tibiai the life his- 
tories of these species are quite similar and will (x>mpare very well 
with syoophcmMj whidi has been worked out in detail. 

The habits of the different species vary considerably, and experi- 
ments have demonstrated that the reason why our native species are 
of small importance as enemies of caterpillars which feed upon the 
trees and pupate without coming to the ground, is because the larvse 
of these beetles are not able to climb to a sufficient extent to secure 
food on the trunks and large branch^ of the trees. The larvae of 
sycopimnta are able to do this (PI. LX) , and it seems to be a fixed habit 
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of this species for the larvse to feed upon the caterpillars or among 
masses of gipsy moth pupae on the trunks of the trees. This enables 
the larvae to secure su^ient food (PL LXI) so that a marked increase 
in the number of beetles is found each year. As the larvae of the 
native species must depend almost entirely upon caterpillars or pupae 
which they can find on the ground or underneath debris or leaves that 
have fallen in the woods, rapid increase is not possible unless cater- 
pillars having the habit of crawling or pupating on the surface of the 
ground become abimdant. 

The results of the investigation of OcHosorm sycophtmta have been 
published in Bulletin 101 of the Bureau of Entomology, and as most 
of our native species have a similar life history a brief statement is 
given to show the transformation of the imported species. 

As adult syeophaTiia beetles have lived two or three years in cap- 
tivity and under out-of-doors conditions it is probable that the life 
period may be longer. The eggs are deposited late in June and 
during July beneath the surface of the ground and, on the avm"a^ 
about 100 are laid annually by each female. Hatching takes place in 
less than a week, the young larvae coming to the surface of the ground f 
and crawling about rapidly in search of food. They climb trees 
readily . if the bark is rough and molt twice before becoming fuE 
grown. This species is able to molt without descending to the ground, • 
and it is quite common to find cast skins of the larvae on trees where 


they have been feeding. Full grown sycofhanta larvae measuM about * 
If inches in length, and the body is very stout. 
adult, the larvae feed on caterpillars and pu^ 

tera, but the larvae seem to prefer mey are able 

to kill the liu:ge^ caterpillars. In lErough the outer 

tissne of the caterpillar or pupa jaws and feed upon . 

' tike apd soft tissues withli^l available data show that a . 

■ ish^ prc^ny will in a single yea^ 

9f the ^p^ moth to prevent the:- 
that insect. 

ter the groimd and make an oval 
B surface. In this cavity pupatiop 
pas usually by the middle of Au- 
B sur&ce, however, but remains ip 
nd emerges in the spring. , ^ 
aftorting parasitic and predaceoff 
it seemed wise to. secure, 
aksoma 6om Europe abmat 
f were predaceous in. haM^ 
lecies which is a geher^ 
e problm a^ hand, ooit if 



a 

[Adult eating gipsy motli caterpillar, 1 
gipsy motli, upper right; full-grown h 
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Plate LX. 



Larvae OF Galosoma sycophanta Feeding on Gipsy Moth Caterpillars under Burlap. 
[Photograpb. taken at Pine Banks Park, Maldai, Mass., 1910. (Prom Burgess.)] 
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Pvp/E OF THE Gipsy Moth that Have Been Destroyed by the Larv/e of 
Calosoma sycophanta. 

rXote the irregular holes, which are characteristic. (From Burgess.)] 




Yearbook U, S. Dept, of Agriculture, 1911. PLATE LXII 



Fig. 2.~'Pentilia (Microweisea) misella. 

[a, Beetle; 6. larva; c, pupa; 5, blossom end of pear, showing scales with larvsB 
of Micioweisea feeding on them, and pupa? of Microweisea attached within the 
calvx. All creatl V enlarsed. ( From Howard an d Marlatt. n 
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ce^fully colonized and develops satisfactorily, it may do an enormous 
amount of good work by feeding oa other destructive insects remote 
from the territory where it was originally introduced. 

It is well known that many species of injurious insects which have 
been imported from foreign countries have spread with marked 
rapidity and caused enormous damage. There seems to be no good 
mison why beneiScial insects should not spread as rapidly and assist 
in controlling injurious species if they find conditions in their 
adopted home suitable for their development. The trouble is that 
the injury caused by an insect pest is far more easily noticed and the 
results more readily attributed to the proper cause than would be the 
beneficial work done by parasites or predators, which are usually 
detected with difficulty. 

Two other European species, namely, Ccdosoma retieulatum Fab. 
(PI. LVII, fig. 12) and Galosoma auropunctatum Herbst (PL LVII, 
fiig. 11), have been introduced, and a careful study of them indicates 
that they are ground forms and not likely to climb trees to any great 
extents A small number of the former species has been liberated in 
^ field, but thus fer we have been unable to determine that they have 

^rvived. The latter species has not been liberated on account of the 
small number of specimens received. Both species have survjve^ 
two winters at Melrose Highlands, Mass. 

. In addition to these importations which were received Eurc^, 
^ipments have been secured from Japan, etmtaining two 
species of Calosoma, one of which is known as Gidosoma chinenm 
Kirby (PI. LVII, fig. 10), and is probably a ground form, while 
other is known as CalosoTm ifmmiTrhowiczi Mor. (PI. LVH, fig. 9),a]|4 
. has been found climbing trees in the northern part of that countrjy. 
' Hie former species was received in 1911 in considerable numbers, 
and its ability to hibernate successfully is now being tested. The 
latter species, which it is especially desirable to secure on account of 
its possible value as a factor in controlling the gii^ moth, has not 
lJ|f^ received in large numbers, but it is hoped that, live spedmens 
detained in the future. It is extremely difficult to s^ure live 
from a country so far distant as Japan, and great care must 
be exercised in handling and reeordii^ Ihe various data and keepii^ 


accurate notes cm the behavior of thesse insects during the time th^ 
live in captivity, which often covers two or three years. 

The facts given are sufficient taestabUsh the friendly and 
work which is bdng aceomplished by |HsedaceouB iptw 

and exotic. The Wneftt frt^ 'the, i|dier:|s lifejely^ 

' species ^r^d bwtnehteidafA I&' 

; where were ' liberalfed, ao';t^li 
country witU, be b€®efit|^ f • | .f j I) | f I t ? ^ ■* i I 

. ■ ' i r i • S 1 i ' T: ' \ ! t : f! r: ; ' ; i ' *4 3 iM 
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Although a number of the facts which have been given are well 
known to some of the readers of this article, nevertheless it seems 
desirable to call attention to the usefulness of the insects concerned 
in the hope that more interest may be taken in the subject by the 
general public, especially among those who are interested in nature 
and the problems which face us in connection with food production 
on the farm. It is well occasionally for the virtues of the insects 
which are working constantly for our benefit to be considered in 
order that all these creatures may not be classed as our mortal foes. 
Many of the species mentioned and illustrated in this article are of 
sufficient size to be seen and recognized readily by the ordinary ob- 
server, and to him these species should appeal from sentiment and 
because of the useful mission in which they are engaged. 
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By Uabhy M. Lamon, 

Junior Animal Hushandman, Animal Division, 

Bureau of Animal Industry, 

DISTRIBUTION OF THE EGG INDUSTRY. 

The great egg and poultry producing territories of the United 
States can be divided according to their geographical location and 
the character of the industry into three quite distinct sections. The 
first of these comprises the north^stern States, including New Eng- 
land, New York, Pennsylvania, New Jersey, and Maryland. This 
is a section in which the poultry industry is one of importance and 
where many large and specialized poultry farms are located. Inas- 
much as it also happens to be the greatest consuming section of poul- 
try products, the local production of eggs does not supply the de- 
mand, and large quantities are brought in from other parts of the 
country. The proximity of the poultry farms of this section to the 
large markets enables the poultrymen to dispose of their products 
readily, and it is natural that they should cater to the discrimi- 
nating trade demanding a fine quality of fresh eggs. The whole 
tendency, therefore, is for the eggs to be shipped in small lots by 
express or fast freight, so as to reach the market in a short time 
after they are produced. These are consumed in a relatively brief 
time, and comparatively few eggs in this section find their way into 
cold storage. 

The second egg-producing section comprises the Stat^ bordering 
the Pacific- Here the conditions are in many r6^)ects identical with 
those of the first section. The eggs produced all find a market in 
the cities of those States and the quantity is not sufficient to supply 
the demand. Here, also, many large poultry farms are located. 

The third section comprises principally States lying in the 
Mississippi Valley. They are Minne^ta, Wisconsin, Illinois, Michi- 
gan, Indiana, Ohio, Nebraska, Iowa, Kansas, Missouri, Kentucky, 
Tennessee, Oklahoma, Arkansas, and Texas. It is in this great sec- 
tion that the yast majority of the eggs of the country are produced. 

^ Thfs article is lai^eJy an abstract of BnUetin 141 of tbe Bur^n of Aaiml Ii^asfepy, 
“The ImRrovemeat of the Farm Bgg,” by Messrs. Harry Lamon C, D. 

The reader is referred, therefore, to t3hat publication, and also to Circular 140 oi the 
Bureau of Animal Industry. “ The Bgg Trajde of the United States/* for more 
Information concerning the matters at^cnssed. W i 

m/' ; 
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Yet the character of the poixltry keeping is quite different from that 
in the other two sections discussed. There are in this whole stretch 
of country few farms which can properly be termed “ poultry farms,” 
or where poultry raising can be considered to be one of the main 
branches of the farm work. The great bulk of the eggs is the prod- 
uct of the flocks of hens which are kept on practically every general 
farm throughout the whole area. These farms are devoted mainly 
to grain growing and live stock, principally cattle and hogs, so that 
the poultry kept is incidental, and the eggs produced are really in the 
nature of a by-product of the farm. (PI. LXIV.) 

Not much systematic care is given to the hens on these farms, and, 
as a result, the great majority of the eggs come in the spring and 
summer. Also, this section is not one of heavy consumption, and in 
consequence during the summer and spring many more eggs are pro- 
duced than are needed locally. -Only a few years ago this great sur- 
plus production resulted in such a glut and lowering of prices that in 
many instances it did not pay to take the eggs to town during the 
spring and summer, while in the fall and winter eggs were scarce 
and very high. With the cold storage of eggs the conditions have 
changed. During the spring, when production is heavy, the eggs are 
bought up and placed in storage, to be taken out when the period of 
scarcity comes in the fall and winter. As a result of storage there 
has been greater equalization of supply and demand throughout the 
year, and, what is of more importance to the farmer, the majority 
of whose eggs are produced in the spring, a maintenance of prifses 
during that period much above what they were before 
storage. ' 

^ TP FAEIfIT||eBTHW. 

In spite of tibe fact, hotrever, that pne^ are better than they were 
formerly, the producers are not receiving as much for their eggs as 
ih^ should, oonadming the ultimate prices paid by the consumers 
of eggs. This is not the result of any combination on the part 
icff 'bhyOTS to keep prices down, for competition is usually sharp 
ehou^ to cause as much to be paid as the buyers can afford. The real 
rea^m Bes" in the fact that the system of marketing and buying eggs 
in this section is faulty and causes a good deal of preventable loss 
and deterim^tion. This is mainly because no incentive is offered for 
care and expeditious handling of the product. In other words, the 
careful farmer who markets good eggs as a rule gets no more for 
them than his carelffls neighbor who markets poor ones. As a r^ult 
j|i Ih^ loss, prices paid to producers must be depressed to covct it, 
sLceounts for the difference between the prices paid for these 
eggs and the prices charged the &>nsumerS. 
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At first glance it might be thought that this loss and deterioration 
was slight and of minor importance. Quite the contrary, however, 
is the case. From a careful study made of the situation, it appears 
that the annual loss resulting from these sources in the egg trade of 
the country totals about 15 per cent of the value of the product, or 
.$45,000,000. In the State of Kansas alone, where the investigations 
of the department have been principally carried on, the annual loss 
is estimated at more than $1,000,(K)0. The table below shows some 
specific figures. It is a condensed report of the total receipts of three 
Kansas egg buyers during the months of July, August, and Septem- 
ber, 1910, showing the number of “ rots ” thrown out as the result of 
candling, as well as the number of seconds ” and “ checks ” in two 
instances each month. 


Loss in eggs recewed "by three Kansas buyers in summer months of 1910, 


Month. " 

Local- 

ity. 

Total re- 
ceipts. 

Firsts. 

Seconds. 

Cbeclis. 

Rots. 



I><senf. 

Dioent, 

P.et. 

Dozens, 

F,et. 

Dozens, 

P,ct. 

Dozens. 

P,cL 

July... 

A 



a2.9 





15,990 

7,1 


B 


60,644 

80.2 

27,900 

27.6 

5,067 

6.0 

7,298 

7.2 


G 

36,600 


79.2 

6,136 



.... 

2,494 

6.8 

August 

A 



83.5 






16.6 


B 1 

71,430 

45,065 


17,265 

24.1 

3,503 

..4.9 


7.8 


c 

46,600 

31,151 


8,997 

19.3 

1,978 

4.2 

4,374 

9.4 

September. 

B 1 

-^,710 

29,659 

69.5 

8,460 

19.8 

2,063 

4.8 

2,508 

6.8 


c i 

24,880 

17,260 

69.4 

5,253 

21.1 

889 

3.5 

1,478 

5.9 

Total 

1 

706,569 

553,599 

78.3 

73,011 

las 

13,510 

1.9 

66,449 

9.4 


The total receipts were 706,569 dozen. At 15 cents a dozen the 
value of the total receipts would be $105,985.35. On the basis of 6 
cents a dozen less for seconds and checks than for firsts, the loss due 
to this class would be $5,191.26. The 66,449 dozen rots are an abso- 
lute 1<^ of $9,967.35. The total loss, therefore, from eggs thrown 
and those deteriorated in .quality is $15 J58.61, or 14.3 per cent 
of the original value. 

THE COMMON METHOD OF MARKETING EGGS IN THE MIDDLE WEST. 

To explain the reason for this loss and deterioration it is necessary 
to outline briefly the u^al method of marketing eggs in this section. 

The eggs, as previously stated, are produced on the general farm. 
The income from these is considerable and very welcome, but is, 
after all, incidental* The care and attention given the fowls and the 
product are, therefore, usually incidental also. The farmer gidhers 
the eggs whenever convenient; sometimes each day, sometimes two or 
three times a week. The eggs are brought to house and kept 
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until there is a sufficient number to take to the village or until the 
farmer makes a trip to the village for some other purpose .and takes 
the eggs along. N'o particular attention is given to the conditions 
under which the eggs are kept in the meantime. They may be put in 
a pantry or cupboard of the kitchen, where the temperature is com- 
paratively high and where the eggs are bound to undergo considerable 
deterioration in quality or to reach a more or less advanced stage of* 
actual spoiling. Even in those cases where the importance of a low 
temperature is realized and an effort made to secure this by placing 
the eggs in a cellar^ there is likelihood that the cellar may be damp, 
and the eggs in consequence become moldy. Likewise, no particular 
effort is made to obtain clean eggs by proper attention to the nests 
and by frequent gathering, or to separate the clean from the soiled 
^gs when taking them to market. Whenever a nest of eggs is dis- 
lOOtered in the weeds or about the barn they are usually added to the 


in the market basket without question as to whether they are 
l^^ly incubated. 

j ‘ ^ a result, the farmer may start for town with a basket of eggs, 
jj^rt of which are perfectly fresh and wholesome, part of them dirty 
aneared, and part of them shrunken or stale or even wholly 
foiled. During the drive to town it is a common occurrence for 
me eggs to be exposed to the direct rays of the sun for an hour or 
^|wo tod subjected therefore to a temperature greater than the normal 
l^^^rature of incubation, 103° F. (PL LXIII, fig. 1.) These eggs 
fe^er takes to the village store and receives for them a cer- 
I dozen, which is usually given in trade. The vill$^ . 

I ^^^ ant is not a dealer in eggs from choice, but ratii^r bieogllfee ne ' 
I necessary to take the ^gs in order to keep the trade of the 

If he does not take eggs he fears that the fanner will 
to due of his competitors and will in consequence be 
give that competitor the hulk of his trade. For the same 
the merchlmt bdieves that he must accept the ^gs as they run, 
j bad, fresh or stale, clean or dirty, for if he does not his 

I will. This system of buying by the storekeeper is known 

j case-count ^stem. 

ffl^fe p^rchant holds the eggs until he has enough to make a shipment 
eg^ d^er or shipper from whom he gets regular quotations. 
' 5 ^H|||eJay here may be anywhere from two days to a week or even 
Efeually the conditions attendant upon the shipment of 
i up to the time they reach the packing house are such as 

a still further deterioration in the eggs. After they reach 
H^g^eking house they are assembled in great enough numbers so 
attention and care is given their handling, and although 
through one or more sets of hands from this point before 
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they are placed in storage or reach the consumer, the deteriOTation 
which they undergo is not so great proportionately. 

DHXAY IN MOVING BGOS. 

It will be observed that the one unfavorable factor which stands 
out most prominently in this system of marketing is the delay in 
moving the ^gs. There is delay in gathering the eggs, delay in tak- 
ing them to town, and delay on the part of the storekeeper. When- 
ever these delays are coincident with high temperatures, serious loss 
and d^rioration result. This is evidenced by the poor qualiiy of 
summer eggs. 

The spoiled and deteriorated ^gs compose several well-recognized 
classes, most common among which are the following : Heated eggs, 
those caused by the development of the embryo in fertile ^gs; 
shrunken eggs, those in which a part of the water has evaporated from 
the white, causing a large air cell ; rots, those which are totally spoiled ; 
spots, those with localized areas of bacterial or mold infection; dirty 
eggs, those soiled with mud, droppings, or the contents of broken 
e^s; and checks, those slightly er^ked. 

While there is some deliberate delay in the fall, eau^ by the 
farmers holding their eggs on a rising market, the majority of the 
delays are due simply to indifference and consequently are prevent- 
able. The country stores are directly responsible for the delay, both 
on their own part and on the part of the farmer, because of the case- 
count system of buying which they employ. This system has nothing 
to recommend it aside from the fact that it is a little less trouble to 
the storekeeper. On the other hand, it encourages carelessness and 
delay on the part of the farmer, because it inflicts no penalty fc«r 
poor or bad eggs. It has even bred in some farmers (who would not 
expect to sell damaged vegetables or grain for full value) a feeling 
that an injustice is being worked on them if a buyer emidles the 
eggs and refuses to pay for those whidi are rott^. 

As a result, therefore, of the delays and cardes^ess, coupled with 
high temperatures, there is, in connection with the handling and 
marketing of eggs in the Middle West, a gr^ loss, which, because 
preventable in a great measure, is a wanton waste. This loss is 
borne both by producer and consumer, but falls mainly on the 
former. The consumer suffers considerably in being unable to secure 
good palatable eggs in sufficient quantity, and in consequence there 
is a curtailment of consumption. It is only fair to state, also, that 
these inferior eggs which find their way to ihe tables of city con- 
sumers are often mistakrai for a oold-^rage product, and the ^wage 
industry is thus unjustly discredited. 



472 YEAEBOOK OP THE DEPARTMENT OF AGRICXJLTIJRE. 


IMPROVEIMENT OP THE FARM EGG. 

In an effort to save a large part of this preventable loss or waste, 
the Bureau of Animal Industry of this department has undertaken 
a campaign for the improvement of the farm egg, particularly those 
produced in the great Middle West. A preliminary survey of the 
field has already been made, and the results published as Circular 
140 of the Bureau of Animal Industry, entitled “ The Egg Trade of 
the United States.” This was followed during the summer of 1910 
by an active campaign in the field, a report of which has been pub- 
lished as Bureau of Animal Industry Bulletin 141. The State of 
Kansas was selected as a working base, for three reasons: First, the 
output of eggs is large, while the quality has usually been low; 
second, the buyers of the State had already made at least one attempt 
to enforce the loss-off system of buying, which indicated a receptive 
spirit on their part ; third, the statutes of Kansas contain provisions 
giving the State board of health abundant authority to prevent the 
sale of bad eggs within the State. The first attempt to enforce the 
loss-off system of buying failed because the buyers in Jhe territory 
along the borders of the State met competition from adjacent States 
where the case-count system was in operation, became discouraged, 
and in self-defense reverted back to the case-count system. The 
other buyers of the State in turn felt compelled to return to the 
case-count basis, and the entire agreement soon fell to pieces. 

In attacking the problem, the bureau concentrated its efforts upon 
those measures which were most important and which gave promise 
of accomplishing the most good. The two main lines were: First, 
the encouragement of the loss-off system of buying; and, second, a 
close and careful examination of the conditions surrounding the 
marketing of eggs all the way from production to the packing house. 
As has been pointed out before, the packers are keen, shrewd business 
men, handling a large bulk of eggs, so that they realize the necessity 
of good treatment after the product reaches their hands. T\Tiile there 
is still room, no doubt, for considerable improvement in methods 
from this point on, this end of the trade is much further advanced 
at the present time, so that the greatest need for the improvement 
of methods of handling and thus of improving the quality of eggs 
is from the farm to the packing house. 

ENCOUBAGIN^ THE LOSS-OFE SYSTEM OF BUYING. 

Where the loss-off system of buying is in use the eggs as bought 
are candled ” — that is, subjected to a test which shows, quite defi- 
^tely, their condition and quality. Candling is performed by hold- 
ing the egg up to a small hole about the size of a half dollar, cut 
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PLATE LXllI, 



Fig. 1 .—Taking Eggs to Market. 2. A Machine for Candling Eggs. 

[Egg case exposed to sun’s rays during 8-mlle drive at 
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Plate LXIV, 



An Average Farm Flock. 
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in a shield of metal or other material, behind -which is a strong light. 
(PI. LXIII, fig. 2.) Usually this light is furnished by an ordi- 
nary 16-candlepower incandescent lamp, but a lamp, candle, or even 
the sunlight may be utilized. The person candling the eggs is in 
a dark or ^midark room, so that the light shines through the eggs, 
and when the latter are twirled they reveal to an expert eye the 
condition of their contents. • By tiiis test it is possible to detect rots, 
spots, and deteriorated eggs, such as shrunken, weak, watery, and 
heated eggs. In paying for eggs bought on this basis the rots and 
usually the spots and blood rings are thrown out entirely, so that 
they become a dead loss to the person responsible for them. Often 
in buying from the farmer no other distinction is made. The eggs 
are simply divided into two classes, one of which is good enough 
to accept and pay for, and the other is rejected and no payment made 
therefor. Such a classification is a distinct step forward and results 
in a great improvement in the eggs. Indeed, there are many reasons 
for believing that such a simple system is preferable when dealing 
with the farmers to one where other grades are made according to 
quality and for which different prices are paid, because the farmer 
is prone to think he is being cheated if a part of his eggs are 
accepted but bring a less price than the others. 

The first step in encouraging the use of this system was to get the 
buyers together. With the cooperation of officers of the State board 
of health and the Kansas State Agricultural College, a meeting of 
the Kansas Carlot Shippers’ Association was held in Topeka, on 
June 10, 1910, where an agreement was entered into to buy strictly 
on a loss-off basis after July 1, 1910. Profiting by the failure of the 
former attempt to bring about the loss-off system of buying, the 
persons behind this movement early enlisted the support of the State 
board of health. This was an important step, without which the 
movement would have met the same fate as its predecessor, for 
the activity of tihe State board of health served to keep the wavering 
buyers in line through fear of prosecution for handling bad eggs. 
The secretary of the board. Dr. S. J. Crumbine, was most active in 
supporting the movement and lent the force of his department to its 
successful operation. Placards in the form of a warning against the 
buying of eggs upon any but the loss-off system were printed and 
posted in 3,000 stores throughout the State where eggs were bought 
or sold. 

INVESTIGATION OF CONDITIONS. 

As a second step the efforts of the bureau were directed to a com- 
prehensive study of the conditions in the field, and a campaign of 
education among the Kansas farmers was immediately begun. A 
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packing house was selected whose manager was in sympathy with and 
believed in the practical good to be accomplished by such a study. 
The association with such a packing house made it possible to follow 
shipments of eggs, whenever desired, from the farm to this point 
and to observe changes which might occur. By virtue of enjoying 
the confidence and friendship of the manager it was also possible to 
get in touch with some of the smaller buyers and stores shipping 
eggs to him. Through these buyers and storekeepei’s it was again 
possible to make the acquaintance and secure the confidence of the 
farmers furnishing them with eggs. Thus a complete chain was 
established from the farm to the packing house, all parts of which 
had a direct interest in the egg business, and all of which were willing 
to give the bureau any help possible. For present purposes only those 
conditions will be briefly discussed which have a direct bearing on 
the quality of eggs. 

Insufficient number of nests. — It is doubtful if any other one 
factor contributes more to the aggregate number of bad eggs on the 
farm than the lack of a sufficient number of properly located, clean 
nests. The average number of nests on the Kansas farms observed 
was 11 to every 100 hens. This means that nearly 50 per cent of the 
fowls are compelled to seek nests for themselves. The horse stable, 
straw stack, under the corncrib, or out in the weeds are the places 
usually chosen by the hens when a sufficient number of nests are not 
available. It is well known that vigorous bacterial growth depends 
largely upon moisture and warmth, and these factors are usually 
present in such places. The result is that when a nest full of such 
eggs is discovered, from 50 to 80 per cent of the eggs have already 
developed into seconds, blood-rings, and rots. If nests are provided 
at the rate of one for every four or five hens and kept free from 
vermin, it is only occasionally that a hen will lay elsewhere. 

Dirty nests. — It hardly seems necessary to make any mention of 
dirty nests, but the investigations of the year 1911 prove conclusively 
that either through carelessness, neglect, or utter indifference the nests 
often become so filthy that the hens refuse to lay in them. When such 
nests are used the new-laid eggs come in contact with the droppings 
of the fowls (which are high in bacterial content) and may be thor- 
oughly infected with bacteria before they are removed from the nest. 
This does not necessarily mean that the eggs are unfit for food at 
this time, but the infection having taken place, they are likely sub- 
jects for the producti<m of spots and rots. One of the greatest needs, 
therefore, in improving the condition of eggs on the farm is to pro- 
vide an abundance of clean neste, free from vermin.. 

Irregularity in gathering the eggs. — ^The custom of combining 
forc^ organizing a general search party to gather in the eggs 
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on market day is still practiced on many of the farms in Kansas. 
This is, indeed, a deplorable custom and there is no question that it 
is the cause of many rotten eggs. It is easy to see how eggs allowed 
to remain for several days or a week in the unsuitable places where 
they may have been laid, subjected probably to high temperature, 
wet by dew and by rain, and perhaps sat upon by a broody hen, are 
certain to have undergone serious deterioration, if they are not abso- 
lutely spoiled. 

Allowing males to run with flock aiter hatching season. — 
Allowing the males to run with the flock after the hatching season is 
the usual rather than the unusual condition. Of 92 Kansas farms 
from which detailed information on this point is available, there 
were only 16 on which any effort had been made to separate the 
males from the hens after the hatching season, while on the remain- 
ing 76 farms the males and hens ranged together. Justification for 
this practice is sometimes sought in the argument that there will be 
some stolen nests undiscovered for so long that even the conscience 
cultivated by the case-count system of buying will not consent to 
their being marketed. If these ,eggs had been fertilized by allowing 
the males to run with the flock a part of the eggs would have hatched 
and the loss would not have been absolute It should be borne in 
mind, however, that a much greater loss actually does occur when 
the eggs are fertile, for it is from the fertile eggs only that the 
great mass of bad and deteriorated eggs, known as heated eggs, 
blood-rings, and many of the rots develop. With the eradication of 
fertile eggs during the hot summer months the whole problem of 
heated eggs would be solved. Surely this is not a difficult condition 
to bring about if each one would do his part. 

Inefficient storing facilities. — ^This is a serious difficulty with 
which the farmer’s wife has to contend, as a great many of the country 
homes in Kansas do not have dry, cool cellars, and when the ther- 
mometer begins to register from 100 to 106° F. she is at a loss to 
know where to keep perishable produce. To overcome this difficulty 
use is often made of the cyclone cellar ” or cave. In some instances 
these caves are of concrete construction throughout, and on such 
farms very little difficulty is experienced in keeping eggs in good con- 
dition. Some of the caves, however, are nothing more than oblong 
holes in the ground, over which a rough gable roof is built. The soil 
which is excavated to make the cave is thrown over this roof and 
thoroughly packed so as to make it cool and practically waterproof. 
Caves of such construction are very hard to keep clean on account of 
the dampness and mold, which are always present when dirt walls 
and floors are used, and consequently they are very undesirable as a 
storage room for eggs. Dampness is conducive to the rapid develop- 
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ment of mold and bacteria, and consequently eggs kept in these caves 
are more likely to show deterioration than if they were held in a dry 
room at the same temperature. 

Washing eggs. — ^The lack of the necessary number of clean nests 
and irregularity in gathering ^gs, especially on rainy days, result 
in a large number of dirty eggs. These dirty eggs are offensive to 
the neat housewife and, in consequence, they are often washed before 
being taken to town. This practice, while not always harmful, may 
result in the egg becoming contaminated with some form of micro- 
organism. We have already learned that the eggshell itself is not 
germ-proof, for the pores that admit the air for the chick to breathe 
are large enough to allow the invasion of all forms of bacteria. The 
membrane beneath the shell, however, is comparatively germ-proof 
as long as it remains dry, hence the desirability of preventing dirty 
eggs, so that water will not have to be brought in contact with them. 

Holding eggs until adeeintie number have been accumulated. — 
The farmer often makes use of an egg case in which to keep his eggs 
and carry them to market. Sometimes he owns the case and sometimes 
it is furnished by the storekeeper. Often the case is one holding 30 
dozen eggs, and as there is a tendency to wait until the case is filled, 
which takes considerable time with the average-sized flock, before 
taking it to market, the quality of some of the eggs will have suffered 
appreciably. Twelve-dozen size cases are also used for this purpose 
and are much preferable, as they encourage more frequent marketing. 

Another factor which influences the frequency of marketing is the 
distance of the farm from the village or country store. The greater 
the distance, the less often are the trips made and consequently the 
less convenient it is to market eggs frequently. The table below indi- 
cates this tendency : 

Distance of maricei in relation to frequency of marketing on dO Kansas famish 


Twice weekly. 

Weekly. 

Once in two weeks. 

Number 
of farms. 

Average 

distance. 

Number 
of farms. 

Average 

distance. 

Number 
of farms. 

Average 

distance. 

26 

Miles. 

2.48 

61 

Miles. 

4.12 

3 

Mika. 

8.5 


Careless methods of transportation from farm to village. — ^While 
this element of egg deterioration does not cause a marked loss or 
change in itself, because it occupies a relatively brief time, it is 
nevertheless a contributing factor. In Plate LXIII, figure 1, is 


1 On two of tlie farms from wWch detailed records are available, no eggs were sent to ■ 
market during a large part of the year. On one, the eggs produced were used at home, < 
while on the other the eggs were sold for hatching. 
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shown a common and faulty method of carrying eggs to market. 
This particular drive was one of 8 miles and the egg case was exposed 
to the sun’s rays during the entire trip. At the time the picture was 
taken the thermometer registered 106° on the top of the egg case. 

THE CASH BUYER. 

The cash buyer or produce dealer may be in business for himself 
or may be the agent of some large car-lot shipper or creamery com- 
pany. His method of doing business is very similar to that of the 
countiy merchant, except that he offers cash instead of merchandise. 
He is often not looked upon with favor by the town merchants, be- 
cause they realize that the farmer prefers the cash in order that he 
may purchase his merchandise from the firm offering the lowest 
prices. As long as the merchants were able to dispose of their eggs 
on a case-count basis they could, by offering 1 or 2 cents more per 
dozen in merchandise, retain the greater part of their trade. The 
enforcement of the loss-off system, however, is working a slow but 
sure change in this practice, and a greater proportion of the trade 
than formerly is going over to the cash buyer. 

SUGGESTIONS FOR IMPROVEMENT. 

The following suggestions for the various persons interested in the 
egg trade are given by the authors of Bulletin 141 of the Bureau of 
Animal Industry. Because they indicate the important points to be 
observed in bringing about improvement of the farm egg of the 
Middle West, they are repeated here: 

SUGGESTIONS FOB THE FABMEB. 

(1) Improve your poultry stock. 

(2) Keep one of the general-purpose breeds, such as the Plymouth 
Eock, Wyandotte, Orpington, or Ehode Island Eed. 

(3) Provide one clean, dry, vermin-proof nest for every four or 
jfive hens. 

(4) Conclude all hatching by June 1 and sell or confine male birds 
during the remainder of the summer. 

(5) Gather eggs once daily during ordinary times, and twice daily 
during hot or rainy weather. 

(6) In summer place eggs as soon as gathered in a cool, dry room. 

(7) Use all small and dirty eggs at home. 

(8) Market eggs frequently, twice a week if possible during the 
summer. 

(9) In taking eggs to market protect them from the sun’s rays. 

(10) In selling, insist that the transaction be on a loss-off basis, 
for if care has been given the eggs, this system will yield more money 
to the producer. 
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BUGOESTIONS FOE THE OOTIHTBT MEECHANT AND CASH BUTEB. 

(1) Candle and buy on a loss-off basis. 

(2) Allow the farmer to see you candle his eggs occasionally and 
return those rejected if he wishes them. 

(3) Pack carefully in strong, clean cases and fillers. 

(4) Do not keep eggs in a musty cellar or near oil barrels or other 
odoriferous merchandise. 

(5) Ship daily during warm weather. 

SUGGESTIONS FOB THE BAUBOAD. 

(1) Provide a covered portion of station platform where egg cases 
can be stacked and see that the agent stacks them there. 

(2) Provide refrigeration for the eggs on the local freight. 

(3) Where refrigerator cars are used on local freights, see that the 
doors are kept closed when not loading. 

(4) If refrigeration can not be supplied, provide stock cars for this 
purpose during the summer. 

(5) Where box cars are used for eggs do not allow freight which 
may hurt their quality, such as oil barrels, to be loaded in the same 
car. 

SUGGESTIONS FOB THE CAB-LOT SHIPPEE. 

(1) Buy strictly on a loss-off basis. 

(2) Encourage the smaller buyers to trade on a loss-off basis. 

(3) Join the State Carlot Shippers’ Association. 

(4) Cooperate with other shippers and with the State officials in 
bringing about this system of buying. 

(5) Keep the subject agitated and before the people; in other 
words, educate them. 



SUBSOIL WATER OF CENTRAL UNITED STATES. 

By W J McGee, 

iSoS Wat&r Expert, Bureau of Soils. 

The water supply of a country is its agricultural capital. The 
land forms a vehicle for carrying plants and conveying to them the 
immense quantity of liquid requir^ to maintain vegetal and animal 
life ; but it is the water that renders land productive and habitable. 

The water supply of mainland United States is derived from rain- 
fall (including snow), averaging some 30 inches annually. In ordi- 
nary farming the agricultural duty of water is to produce one 
thousandth part of its weight in useful plant crop; ^ and on ordinary 
soils the water required for full productivity is about 60 inches 
(or 5 acre- feet) per year. Thus the natural water supply on the 
nearly 2,000,000,000 acres of the country is only half that required 
for full productivity; and since the rainfall is unequally distributed, 
considerably less than 1,000,000,000 acres are sufficiently watered for 
even fair productivity, and nearly a biUion acres more receive too 
little water to render farming feasible, the remaining portion being 
too mountainous for cultivation. 

It can not be too strongly emphasized that in the present state 
of human control over nature inadequate water supply limits the 
agricultural productivity and possible population of the United 
States. Reckoned on the basis of 5 acre-feet of water to the inhabi- 
tant — the ratio fixed in arid regions, where alone farm water is care- 
fully measured — mainland United States might sustain a population 
of 1,000,000,000, which at the current rate of increase should be at- 
tained in about three centuries, rather than the 2,000,000,000 ( 640 per 
square mile) which it could sustain if peopled to the present density 
of some well- watered countries; “ with half the area and the present 
annual volume of water equably distributed, the capacity of the 
country for production and population would be as great as now, 
with the advantages of reduced distance and cost of transportation 
and of better social and industrial facilities. 

Nor can it be too strongly emphasized that the arable public lands 
of the country sufficiently watered for farming ai’e practically ex- 
hausted. National growth can no longer be maintained by extension 
of settlement over public lands; it must be kept up, if at all, by 

1 “ Tbe Agricultural Duty of Water,” Yearbook, 1910, pp. 169-175 ; ** Soil Erosion,” 
Bureau of Soils Bulletin 71, 1910, pp. 7-14. 

« Prospective Population of the United States, Science, voL 34, 1911, pp. 428-435. 

m 
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intensive methods— cultivating the waste lands of long-settled dis- 
tricts, increasing the yield of the soil, improving crop plants and 
modes of tillage, doubling and tripling the production of each fruit- 
ful acre — in the last analysis, by making better use of that ultimate 
agricultural capital distilled from the seas, borne afar by the winds, 
and diffused over the land in vivifying rains. 

In a broad way this natural capital may be viewed as currency and 
reserve, i. e., (1) the seasonal rains and (2) the accumulated store of 
water in the ground within reach of growing plants. In restricted 
areas the rainfall during the growing season suffices for the produc- 
tion of staple crops, though even here the water is made fully effective 
only by temporary storage between storms in the soil and subsoil; 
but throughout most of the humid portion of the country the precipi- 
tation of the growing season must be supplemented by the water of 
rains and snows during the nongrowing season and earlier years 
stored in the ground, i. e., by the reserve capital of accumulated 
water.^ 

Throughout much of the country the reserve water permeates soil 
and subsoil and subjacent rocks in a quantity generally increasing 
downward from the surface to a variable depth, and then diminishing 
gradually with the increase in rock pressure, the amount within the 
first hundred feet of the surface having been estimated at a quarter of 
the total volume of ordinarily porous soil and subsoil and rock, or 
equivalent to a reservoir of water 25 feet in depth coextensive with 
the area, corresponding with some 10 years’ rainfall.^ While this 
water is commonly noted only as moisture in the earth, its aggregate 
quantity is thus considerable; and it is useful to conceive it as an 
actual reservoir, susceptible of increase and diminution, and differing 
from an open pond chiefly in imevenness of its upper level, which is 
due largely to obstruction of free movement by the earth matter 
wherein it lodges. Primarily this reservoir, like open water, moves 
under gravity, tending to assume a level at rates of movement varying 
with the permeability of the material through which it passes; but 
secondarily it moves under capillarity and thus, unlike free water, 
tends to conform in its upper level with the inequalities of the ground 
surface above. Under the two forces its surface or upper level is 
indefinite ; ordinarily the moisture merely increases gradually down- 
ward until it saturates the subsoil or rock, i. e., becomes sufficient to 
drain away as free water into any excavation or natural opening in 
the ground. In this way it supplies wells and also by far the greater 

1 In some 75,000,000 acres of the United States (the swamp and overflow lands) this 
accumulated water is in excess and requires removal hy drainage in order that these wet 
lands may enter on their manifest destiny of sustaining 15,000,000 to 25,000,000 families ; 
but in far -the greater part of the settled country the reserve water alone renders farming 
feasible and so sustains production and population. 

* Report of the National Conservation Commission <60th Cong., 2d sess., S. Doc. 676), 
1909, p. 42. 
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part of noiTiial (i. e., not storm-fed) brooks and rivers, vrbose varying 
levels conform with and mark the variable level of the subterranean 
reservoir. For the reason that it seeps from the ground into and 
sustains wells, springs, and streams, it is widely known as ground 
water ; ” but viewed in relation to that capillary movement which not 
only makes its surface variable and indefinite but renders it the per- 
manent reserve of agricultural capital on which production and popu- 
lation depend, the subterranean reservoir may better be styled sub- 
soil water.” The level of saturation is known as the water table, and 
it is convenient to distinguish the level of that saturation which is 
effective in supplying capillarity (which may be considered the 
“ agricultural water table ”) from the generally lower level at which 
the water is delivered freely into wells (tlie “ well water table ”). 

Wliile the quantity of subsoil water permeating the earth varies 
with the texture and structure of the materials, its movement varies 
still more widely. Through gravels and sands it flows with a free- 
dom sometimes approacliing that of open streams, while through 
clays and indurated rocks it may move only at an imperceptible 
rate — often more slowly than evaporation, so that exposed surfaces 
(even in open wells) are kept drier than the material beneath. This 
inequality of movement has little effect on the capillary delivery of 
the reserve moisture to the soil and to the plants rooting within it, 
since the rate commonly equals or exceeds the demand of the groyring 
plants (seldom more than a small fraction of an acre-inch per day) ; 
but it, coupled with the variability and indefiniteness o:^ upper 
surface, regulates the supply of water in ordinary wells, so that it is 
commonly said in many sections that the wells are supplied by 
veins ” of water, which are in most cases merely strat-a of sand or 
gravel (themselves fed by less permeable adjacent strata) delivering 
water freely into the wells. The limit of vertical movement of the 
subsoil water is of course the distance between the water table and 
the surface; but the horizontal movement may be considerable, 
especially where the subsoil is underlain by level or slightly inclined 
formations; indeed, recent researches indicate that the state of the 
subterranean reservoir at a given point may be determined by the 
surface-water supply at distances reaching scores or even hundreds 
of miles, just as artesian flow is so determined. On the whole, 
wells* afford a fair indication of that upper level of the subsoil 
reservoir measured by saturation, i. e., by the presence of water in 
sufficient quantity to drain away from the material it permeates. 
Where the surface is broken and springs and brooks abound, they 
afford an index; but throughout much of the country the surface is 
too uniform to sustain brooks fed by seepage rather than storm 
run-off, and here wells form the most convenient means of measuring 
the depth of the subsoil water level below the surface of the ground. 

20139*’— YBK 1911 — aa 
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While the effectiveness of capillary movement varies with the tex- 
ture and structure of soil and subsoil and underlying rock, it may be 
said broadly that under average conditions capillarity acts freely to 
4 or 5 feet in depth, fairly to 10 feet, and slowly to 30 or more feet. 
Accordingly, it is important to the farmer desirous of increasing his 
crop yield to know whether the reserve supply of subsoil water avail- 
able for eking out the rainfall of the growing season approaches the 
surface to within 10 feet, or comes within 30 feet, or lies so much 
deeper as to be beyond the reach of capillarity ; yet hitherto there has 
been little definite information either as to the depth of the subsoil 
reservoir beneath the surface or as to the source and movements of 
the water forming it. 

With the view of obtaining specific data, a “ well circular,” com- 
prising a brief general statement and a blank schedule arranged for 
the insertion of information relating to wells, was prepared in July, 
1910; and through the courtesy of Mr. Victor H. Ohnsted, Chief of 
the Bureau of Statistics of the Department of Agriculture, this was 
sent to the township crop reporters for the department, some 33,000 
in number. Most of the recipients replied with reasonable prompt- 
ness; and while a few either slighted the inquiry or signified inability 
to furnish accurate figures, the great majority filled the schedules 
with notable intelligence and care, and many added useful general 
infonnation in the blank for “ remarks ” and in supplementary let- 
ters, so that the schedules form a rich treasure of definite data re- 
lating Jo the wells of nearly every county in the United States. 

The circular was mailed late in August, and returns arrived 
chiefly in September, but in diminishing numbers (as the reporters 
obtained their figures) until 1911, when the tabulation was taken up. 
The data concerning individual wells were first grouped by counties; 
the wells were divided into two general classes, {a) dug,” and {h) 

drilled;”^ and the dates and depths, with the more noteworthy 
remarks of the repoiters, were transferred to county sheets, the depth 
of the water table, etc., being at the same time reckoned. The data of 
the county groups were then combined in State summaries, States being 
divided when including two geologic provinces or types of relation 
between subsoil or date of settlement and water supply; e, g., Michi- 
gan was divided chiefly because the “ lower peninsula ” was among 
the early settled portions of the interior, while the “upper penin- 
sula ” was settled so much later that its well history is distinct. The 

1 While these general descriptive appellations commonly apply, the class of “dug" 
wells was made to inclade (1) driven wells, (2) most wells bored by means of earth 
angers, and (8) drilled wells of not more than 50 to 60 feet when either the data con- 
tained tn the schedules or personal knowledge concerning conditions indicated that their 
r^aticn to the water table conformed to that of the ordinary dug weUs of the neighbor- 
hood; in a few cases deep bored wells were classed with “drilled” wells when either 
the figures of the schedules or general information indicated a like relation to the water 
table. 
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principal data for States and their divisions were then recapitulated 
as in the table on page 484, representing what is arbitrarily designated 
“ Central United States’’; i. e., the States of Illinois, Indiana, Iowa, 
Kentucky, Michigan, Minnesota, Missouri, Ohio, Tennessee, and Wis- 
consin together forming a considerable region throughout which the 
relations between the surface of the ground and the subterranean 
reservoir are much alike both as to natural conditions and as to the 
conditions attending settlement and cultivation. 

Naturally the value of the indications afforded by the wells re- 
corded in the 10 States depends on their representative or typical 
character; for since the area comprises 532,402 square miles (340,- 
737,280 acres) of land surface and the wells number 11,034, the mean^ 
ratio is 48 square miles to a well. Happily, the distribution is fairly 
uniform, extending into nearly every county (with an average of 
11.6 wells per county) ; nearly all the reporters are farmers noted in 
their respective townships for ability and sound judgment, and most 
of them reported wells made by or for themselves ; so that both the 
distribution of wells and the character of reports, together with the 
inherent evidence of the schedules, inspire a high degree of confidence 
in the trustworthiness of the records as of typical wells. 

The recapitulation of well records by States can hardly fail to be 
instructive and useful to farmers in what may be called the bread 
basket and meat hamper of the country. The mean annual rainfall 
ranges from some 25 inches in Minnesota to 55 in Tennessee, averag- 
ing about 38 inches, or less than two-thirds of that required for 
maximum productivity, so that generally the rain of the growing 
season would not suffice to produce full crops unless supplemented by 
supply from the subsoil resorvoir. Of the 11,034 wells, 10,953 indi- 
cate the depth of the water table; of these 7,498 (or 68.5 per cent) 
are classed as dug, and 3,455 (less than a third) as drilled. In the 
dug wells the mean depth of the water table (which probably runs 
2 or 3 feet lower than the effective agricultural water table) ranges 
from 17.9 feet in Indiana to 22.6 in Wisconsin, averaging 22.2 feet, 
i. e., it is well within reach of capillary movement to the surface. 
The mean depth of the drilled wells is 124 feet, a figure of little value 
in connection with agriculture, since most drilled wells have a rela- 
tively great depth of standing water; the mean depth of their water 
tables ranges from 40.8 feet in Indiana to 81.9 feet in Wisconsin, 
averaging 62.3 feet. Even this figure is a much less trustworthy 
measure of the level of the subsoil water than that afforded by the 
dug wells, since the relatively small surface exposed by the bore 
reduces the freedom of delivery into the basin ; nevertheless the com- 
bined indications of the dug and drilled wells throw light on the 
general condition of the subterranean store of water, especially since 
some of the dug wells have gone dry, while the drilled wells are 



Recapitulation of well records for central United states. 
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largely in localities "without other wells — and combination is the 
safer since the dug wells so greatly preponderate in number as to 
control the averages in large measure.^ The mean depth of water 
tables shown by the combined wells ranges from 24.8 feet in Ohio to 
40.5 in Wisconsin, averaging 35.1 feet, i. e., the indication of 10,953 
wells is that the mean agricultural water table is just about the limit 
of capillary supply to plants growing at the surface of the ground. 

The utility of these averages, of course, depends on the proportion 
of water tables individually lying within capillary reach of the 
surface, and this proportion is shown in the following table, which 
explains itself, save as it may be noted that the proportion of water 
tables within 30 feet of the surface (i. e., within agricultural capil- 
larity) ranges from 48.6 per cent in Wisconsin to 75.7 per cent in 
Illinois and averages 63,3 per cent, and that the proportion within 
60 feet ranges from 76.8 per cent in Wisconsin to 94.8 per cent in 
Ohio, averaging 85.9 per cent. 

• 

Proportionate depths of water tables recorded for central United States. 


State. 

Shallow 
wells 
(less than 

10 feet). 

CJommon 

wells 

(lOto^ 

feet). 

Deep wells 
(over 30 to 
60 feet). 

Deeper 

wells 

(over 60 to 
100 feet). 

Phreatic 
wells 
(over 100 
feet). 

Total. 

Num- 

ber. 

Per 

cent. 

Num- 

ber. 

Per 

cent. 

Num- 

ber. 

Per 

cent. 

Num- 

ber. 

Per 

cent. 

Num- 

ber. 

Per 

cent. 

Illinois 

179 

14.6 

748 

61.1 

203 

16.6 

79 

6.5 


1.2 

1,224 

Indiana 

137 

14.6 

549 

58.4 

180 

19.2 

60 

6.4 


1.4 

939 

Iowa 

150 

10.0 

642 

42,7 

373 

24.8 

198 

13.2 

■MJ 

9.3 

1,502 

Kentucky 

82 

10.2 

465 

57,8 

186 

23.1 

59 

7.3 

13 

1.6 

805 

Michigan (lower) 

170 

17.6 

465 

48.1 

195 

20.2 

75 

7.8 

61 

6.3 

966 

Michigan (upper) 

11 

12.6 

49 

56.3 

18 

20.7 

9 

10.4 



87 

Minnesota ' 

144 

12.7 

487^ 

43.0 

277 

24.5 

136 

12.0 

88 

7.8_ 

1,132 

Missouri 

249 

16.4 

716 

47.1 

330 

21.7 

163 

10.7 

62 

4.1 


Ohio 

190 

15.3 

749 

60.3 

239 

19.2 

57 

4.6 1 

8 


1,243 

Tennessee 

30 

4.0 

345 

45.6 

258 

34.0 

101 

13.3 i 

24 

3.1 

758 

Wisconsin 

71 

9.1 1 

307 

39.5 

219 

28.2 

93 

12.0 

87 

11.2 

777 

Aggregate 

1,413 

12.9 ! 

5,522 

50.4 

2,478 

22.6 

1,030 

9.4 


4.7 



It is well known that when settlers pushed across the Appalachians 
into Ohio, Kentucky, and Tennessee the pioneer homesteads were 
generally located by springs; that in the course of a decade or two 
many of the springs failed, and shallow wells were dug for domestic 
supply; and that these wells in turn frequently failed and were 


^ In a few cases welis in a particular county or district depart so far from the mean 
for the State as perceptibly to affect ayerages, the most striking example being extreme 
northeastern Iowa, where the geologic structure is such that nearly aU wells are drilled 
to depths ranging from 100 to 500 feet ; if the 56 wells recorded from Allamakee, Clay- 
ton, and Winneshiek Counties were deducted from the aggregate, the mean depth of 
wells for the State would be reduced from 84.4 to 80.3 feet, and the mean depth of 
water table from 46.1 to 42.5 feet. 
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either deepened or replaced by drilled wells — facts interestingly de- 
scribed by several reporters, some of whom record continuous resi- 
dence on the same homestead for 50 to 86 years. It was partly to 
obtain specific information concerning change in level that provision 
was made in the schedule for dates and for both original and present 
water levels; yet the circular was cautiously framed in order not to 
present a leading question, the language on this point being : 

In some cases settlement and cultivation have been followed by changes in 
the water level. These changes are best shown by variation in the depth of 
standing water in wells. 

Of the 11,034: wells, 8,114 give the depth at two dates, and are 
classed as bi-state wells;” of these 4,092 (just above half) show 
no change, while 3,670 indicate lowering and 352 indicate rise of the 
water level. Now, other things equal, the water level in both dug 
and drilled wells would normally rise somewhat with time (except 
as drawn down by excessive use), since the interstices delivering 
water into the basin tend to enlarge with continued flow; so that the 
general lowering in well-water level can only be viewed as marking 
a lowering of the subsoil reservoir — the reserve store of agricultural 
capital. The proportion of water tables changed varies from State 
to State. The number of wells showing change in water table ranges 

R^sum^ of well data for central United States, 


state. 

Dates. 

Total wells. 

Bi-State wells. 

Water tables. 

Mean 
lower- 
ing per 
decade. 

Num- 

ber. 

Mean. 

Num- 

ber. 

Mean 

depth. 

Total. 

Un- 

chang- 

ed. 

Changed. 

Mean 

lower- 

ing. 

Total 

num- 

ber. 

Mean 

depth-. 

nUnois 

d 40 

1884 

1,224 

51,7 

925 

426 

499 

2.80 

1,224 

25.6 


Indiana.. 

720 

1887 

939 

53.5 

657 

291 

366 

2.89 

939 

26.7 

1.256 

Iowa 

1,303 

1887 

1,627 

84.4 

1,160 

632 

628 

3.61 

1,502 

46.1 


Kentucky 

679 

1887 

805 

41.2 

595 

254 

341 

1.97 

805 

29.4 

.856 

Michigan (lower) . . 

843 

1890 

987 

60.7 

720 

455 

265 

2.01 

9 G 6 

33.4 


Michigan (upper).. 

72 

1898 

87 

42.7 

74 

26 

48 

2.29 

87 

27.2 

1.908 

Minnesota 

1,013 

1896 

1,168 

76.5 

920 

404 

610 

3.45 

1,132 

42.8 

2. 464 

Ohio 

956 

1880 

1,243 

44,9 

908 

425 

483 

2.41 

1,243 

24.8 


Tennessee... 

518 

1891 

758 

54.3 

487 

235 

252 

1.94 

758 

39.0 


Wisconsin 

672 

1891 

779 

745 

620 

234 

386 

3.87 

777 

49.5 


Aggregate^ 

7,616 


9,507 


7,066 

3,382 

3,684 


9,433 



Average 

1888.3 

61.3 

2.85 

35.1 

1,315 

m^uri 

1,147 

1888 

1,527 

58.7 

1,048 

710 

338 

.95 

1,520 

33.6 

.432 

Grand aggre- 










i 


gate 

8,763 


11,034 


8,114 

' 4,092 

4,022 


10,953 




Hi 

■ 





from 64.9 per cent in lower Michigan and 62.3 per cent in Wisconsin 
to 31.3 per cent in Missouri, averaging 52.1 per cent. The average 
lowering of water table during the period of observation ranges 
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gradually down from 8.87 feet in Wisconsin and 3.45 in Minnesota 
to 1.94 feet in Tennessee, and then drops to only 0.95 foot in Missouri. 
Since the interval (measured both in percentage of wells changed and 
in amount of lowering) by which Missouri is separated from the 
next State in the series exceeds any other — i. e., since the differences 
are greater than the resemblances ” — that State naturally falls into a 
class by itself ; and a resume of the records relating to change in level 
of water tables, in which Missouri is set apart, is shown in the table 
on page 486. The mean rate of lowering per decade for the nine 
States excluding Missouri (1.315 feet) is equivalent to a total lower- 
ing of 10.5 feet in the 80 years which have elapsed since permanent 
settlement and cultivation began to extend into Illinois and Wiscon- 
sin and on into Iowa and Missouri. Part of the lowering recorded 
is undoubtedly traceable to special causes; some reporters, especially 
in Indiana, Illinois, and Minnesota, ascribe local lowering to land 
drainage ; a few in Ohio and Michigan trace failure and deepening 
of wells to mining; a good many in Ohio, Indiana, Michigan, and 
other States ascribe the change to deforestation, and several note 
that the drilling of deep wells for large use is followed by failure 
of common wells for ordinary use; yet it seems clear that the records 
broadly indicate a secular lowering of the subsoil-water level, pre- 
sumably due to clearing and cultivation of the land. Assuming that 
the water forms 25 per cent of the volume of the saturated subsoil, 
the actual loss of water averages 3.948 inches per decade. 

The mean rate of lowering is computed from the aggregate number 
of bi-state wells, although many of these are so conditioned (located 
in stream bottoms, fed by permanent underflow, etc.) as hardly to be 
susceptible of change within the period of observation, while most of 
the unchanged wells are comparatively new. If half the unchanged 
bi-state wells (excluding Missouri) be eliminated for these reasons — 
and this is a moderate allowance in the light of the individual 
records — the rate of lowering increases to 3.75 feet for the mean 
period, equivalent to 1.73 feet per decade or 13.8 feet for the 80 years 
since settlement. These figures are undoubtedly nearer the •truth 
than those derived directly from tlie records. 

The mean lowering per decade ” shown in the table on page 486 
varies widely from State to State, ranging from 2.464 feet in Minne- 
sota down to 0.8 foot in Ohio and only 0.432 foot in Missouri ; yet 
examination proves that the variation is by no means random — ^in- 
deed, it appears to be largely if not wholly systematic. Two condi- 
tions affecting the variation are especially noteworthy, namely, (1) 
the relation of the records to time of settlement, and (2) the relation 
of the surface in each State to the general subsoil-water reservoir of 
the country as a whole. 
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Both the individual records and the computed means indicate rela- 
tively more rapid lowering of the water table within a few years fol- 
lowing settlement than long after. Thus, the late-settled States of 
Minnesota and Wisconsin ^ give higher rates than any of the longer- 
settled States; while recently settled upper Michigan shows a rate 
of lowering almost double that of long-settled lower Michigan. The 
facts, while occasioning surprise as the computation proceeded, are 
in accord with common knowledge concerning the comparatively 
rapid transition from springs and shallow wells to connnon wells on 
pioneer homesteads. In some measure they are a hopeful sign, sug- 
gesting that the secular lowering of the subsoil water is proceeding 
at a gradually reducing rate. Nevertheless this condition is a minor 
one and subordinate to the more general relations of the subsoil water 
to the surface. 

The relation of surface to subsoil reservoir is most clearly shown 
for Missouri by the facts warranting its separation in a distinct 
subsoil- water class. Of the 10 States summarized, Missouri alone is, 
in surface configuration and in geologic structure, a direct extension 
of the Plains, Iowa and Minnesota being cut off surficially by the 
valley of the Missouri River and structurally by a generally distinct 
series of geologic formations. Recent researches in the Plains region 
have shown that this extensive area of generally meager rainfall is 
watered partly by natural subirrigation, i. e., by an extensive under- 
flow from the Rocky Mountains which not only supplies artesian 
wells in the Dakotas, Nebraska, Kansas, Oklahoma, and Texas, but 
also escapes upward through confining strata and subsoil at such 
rate as to supply an (estimated) average of 4 or 5 inches of water 
yearly supplementing the rainfall and materially increasing the pro- 
ductivity of the Plains. Hitherto it has been assumed that this 
underflow did not extend beyond eastern Kansas, and did not enter 
the Paleozoic strata of the interior ; but the well records forcibly sug- 
gest — ^indeed, virtually demonstrate — ^that Missouri derives a con- 
siderable share of subsoil water from the residuum of that eastward 
flow through the Plains from the mountains beyond which helps 
to fructify Kansas, Nebraska, and Oklahoma. Next to Missouri in 
rate of lowering stands Ohio, most of whose northern boundary is 
Lake Erie; and the recent inferences concerning the lateral move- 
ment of subsoil water suggest that the common, like the artesian, 
wells of this State are kept up in part by seepage through the sub- 
soil and underlying strata from the lake toward the deeply cut 

iln Minnesota and northern Wisconsin the spring and summer of 1910 were excep- 
tionally dry, and some reporters ascribe the lowering of water in wells to this fact, while 
others give reasons for deeming it of little effect. On the whole, it seems probable that 
the drought increased by a few inches the general lowering for these States, the amount 
being presumably counterbalanced in the mean for the region by the heightened stage of 
water ascribed to exceptioiral rains in Tennessee, Kentuchy, and some other States. 
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valley of tl:e Ohio River — a loss to Lake Erie serving to explain that 
limited outflow through Niagara which has jpuzzled engineers and 
geographers and led to assumptions of excessive evaporation from 
this lake. Next stand Kentucky and Tennessee, in which the recorded 
wells preponderate in the lowlands presumably supplied by subsoil 
flow (as are the rivers by surface flow) from the Appalachian Moun- 
tains and foothills, together with lower Michigan, a low-lying plain 
bordered on both sides by lakes, and of such structure as to facilitate 
seepage — indeed, several reporters note that the stage of wells is af- 
fected by lake winds. Then follow Illinois, generally sloping in 
surface and strata away from near the shore of Lake Michigan, and 
Indiana, touching Lake Michigan and approaching Lake Erie. Next 
is Iowa, so situated as to receive both subsoil seepage and surface 
drainage from southern Minnesota; then upper Michigan, bordered 
by lakes but generally so elevated that the seepage must be lakeward 
rather than landward, and Wisconsin, of which the same is true, 
coupled with free drainage into the Mississippi; while the highest 
rate of change is in Minnesota, the most elevated part of the region, ’ 
whose sole source of water supply is local rains without appreciable 
surface inflow or seepage from surrounding land or water. In short, 
the relative rates of lowering indicate clearly that the subsoil reser- 
voir of the entire region is essentially a unit; that the slow move- 
ment of the subsoil water must extend from lake to land and land 
to lake and on from State to State according to local drafts on the 
reserve in the forms of well water, both artesian and common, and 
surface run-off; and that the directions of subterranean flow corre- 
spond broadly with the directions of surface slope and drainage.^ 

The draft on the reserve through wells (and indirectly through 
taking water from rivers and lakes interdependent with the subsoil 
reservoir) is, of course, one cause for the lowering of the level of 
subsoil water, but any quantitative estimate indicates that it is by 
no means the chief cause. The ordinary domestic consumption of 
water may be estimated at a ton (about 240 gallons) per year per 
capita for a human population for drink, or ten times that (equaling 
820 cubic feet) for the various personal uses and wastes; and it may 
roughly be estimated that twelve times this amount is required for use 
and waste by live stock, giving an aggregate consumption and waste 
of water by men and animals amounting to 4,165 cubic feet per capita 
per year for a largely rural population such as that of central United 
States. This estimate is somewhat less than the average consumption 
(and waste) in cities and towns; the mean for American cities (in* 
which manufacturing operations consume much water) is about 150 

lit may be noted that tbe far-reaching movement of subsoil water !s brought ont 
even more fully in the records for other States, in most of which the slopes are higher. 
The entire body of data is well advanced in preparation for issue as' bulletins of the 
Bureau of Soils. 
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gallons, and the average for cities and smaller towns is about 100 
gallons ^ per capita daily, equivalent to 4,876 cubic feet yearly. At 
this higher rate the 30,319,129 inhabitants of the ten States in 1910 
would consume 3,394,058 acre-feet, or almost exactly 0.01 foot over 
the aggregate area of 340,737,280 acres, each year; a quantity equiva- 
lent to 1.2 acre-inches per decade, or only 30 per cent of the actual loss 
of water (3.948 inches) indicated by the lowering wells. Thus the 
chief cause of lowering must be sought elsewhere than in actual con- 
sumption by men and animals, and passing over the consumption 
by plants (which on the average has probably diminished rather than 
increased in consequence of clearing and cultivation), it would ap- 
pear that this dominant cause is the loss of storm and snow water 
through surface run-off unretarded by adequate cover, especially dur- 
ing the nongrowing seasons — the same excessive run-off that leaches 
and impoverishes the soils of rolling country and initiates destructive 
soil erosion in hilly lands. 

On the whole, the well data render definite and specific certain 
widespread impressions and inferences, hitherto necessarily vague, 
and help to establish the quantitative method of dealing with the 
water supply of the country as a unit. The results are in accord with 
common ^owledge — of the failing of springs and wells following 
settlement, of the dwindling and disappearance of brooks, of the ad- 
vancing destruction by floods due to increased surface run-off during 
and after storms, of the increasing difficulty in obtaining domestic 
water supply for farms, villages, towns, and cities, of the steadily 
growing danger of crop loss through drought, of the increasing need 
for irrigation in the humid section. The figures make clear both 
the fact that the reserve agricultural capital of the countiy is shrink- 
ing and the rate of its diminution. The lesson of records and results 
is simple. Each acre at the best, and each farm at the least, must 
be made to take care of all of the water with which it is blessed, 
leaving none to run off on the surface and not too much to escape by 
drainage and seepage; in this way alone can the ultimate agricultural 
reserve be maintained. 

i In 62 cities and towns in Missouri the average daily use of water is 80 gallons per 
capita. (First Biennial Report of the Missouri Waterway Commission, 1911, p. 7.) 


A NEW RESPIRATION CALORIMETER FOR USE IN THE 
STUDY OF PROBLEMS OP TEGETABLE PHYSIOLOGY. 

By 0. F. Langwobthy and K. D. Milneb, 

Innutrition hwesHgations, Office of Experiment Stations. 

INTRODUCTION. # 

A respiration calorimeter of special construction and of suitable 
size for experiments with fruits and plant products in general, as 
well as for other uses, has been constructed as part of the equipment 
of the calorimeter laboratory of the Office of Experiment Stations. 
The success which attended several series of experiments made in 
cooperation with the Bureau of Chemistry with fruit during the 
ripening period made it clear that respiration calorimeter methods 
are applicable to the study of such problems and that a specially 
constructed respiration calorimeter would be of great advantage in 
this Ifind of work. 

There are many problems of agricultural interest which must be 
studied in great detail in order that agricultural practice may rest 
on a sure foundation. Such experimenting is less costly in the end 
if it is carried on in the laboratory rather than in the field or 
orchard, in the storage warehouse, or in the consumer’s home. The 
great development of storage and transportation which brings the 
fruits and vegetables of summer to the consumer at all seasons of 
the year involves special sj^stems of growing the crops and methods 
of handling, storing, and marketing them which ax'e very different 
from those followed if the fruits and vegetables are to be used 
within a few miles of the garden or orchard in which they are 
grown and within a few hours or a few days after they are gathered. 
Varieties which have certain qualities of texture as well as of appear- 
ance and flavor are essential, as well as a system of handling which 
insures good condition when used. 

One is apt to think of fruits and vegetables when picked or gath- 
ered as no longer living things. This is far from the truth. As 
is well known, the capacity for growth is present in the ripened 
seed for months or years, which, of course, means that, though dor- 
mant, the seed is still living. Given favorable conditions the vital 
processes which seem to have ceased again become active. It is 
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equally true that the fruit or vegetable is living after it is gathered 
and may continue to live for a relatively long time. The green 
tomato which reddens and ripens when placed in a kitchen window 
where the sun shines upon it and the apple which mellows when 
stored in the cellar do this, not because they are chemically changed 
by the warmth or other conditions of their environment, but because 
they are living things, in which processes like those of normal ripen- 
ing are being brought about by the usual agencies but under different 
conditions from those which prevail when the fruit remains on 
the stem. Many, perhaps most, of the changes of ripening to per- 
fection and of after ripening, which usually means loss of quality, 
are due to*the action of ferments normally present in the plant or 
plant product. These ferments, or, as they are also called, enzyms, 
are the immediate causes of many of the changes which are known 
as life phenomena and which can be followed in their course. The 
agencies and the manifestations are known, but how these contribute 
to the mystery — life — is not understood. 

Warmth and sunlight, which develop color, flavor, and texture of 
ripening fruits, do this, very largely at least, because they favor 
the action of enzyms in the plant tissues which bring about these 
changes. Low temperature and absence, of sunlight, which are con- 
ditions which are sought in storing and transporting vegetables and 
fruits, are of value because they retard the course of ripening proc- 
esses; that is, hinder the action of the plant ferments. 

Living plants and plant products take material from the air and 
give up material to it as a necessary part of their life processes, or, 
in other words, they breathe,” to use the term broadly. Further- 
more, they produce heat as a result of the work which goes on in their 
cells. In all this they show a close analogy to the animal body, which 
breathes in oxygen and gives off carbon dioxid and water vapor and 
liberates heat as a result of the work involved in respiration and 
other vital processes and in muscular work in general. The subject 
of plant respiration is very complicated and only those factors are 
referred to here which are directly analogous to respiration processes . 
in animals, including man. 

Many problems which have to do with the use which man makes 
of his food, his efficiency as a machine for the performance of muscu- 
lar work, and other equally important topics can be advantageously 
studied by measuring accurately these respiratory changes and heat 
factors with an instrument of precision, the respiration calorimeter. 
Since the processes in plants are analogous, it seemed probable that 
they could be studied by like methods and would yield results of 
comparable value. That this was the case was demonstrated by 
experimental work with ripening bananas, carried on by the Office of 
Experiment Stations cooperating with the Bureau of Chemistry. 
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Three to six bunches of green bananas were placed in the respira- 
tion chamber of the large calorimeter used for experiments with man 
and allowed to remain there at a temperature of about 68^ F, ; that 
is, at the usual temperature of a living room. In 5 to 9 days the fruit 
turned yellow and ripened as it does under similar conditions in the 
commercial ripening of bananas in banana cellars, developing the 
aroma and flavor of well-ripened fruit. During this ripening process 
the enzymic action or other causes of ripening brought about the 
taking up of oxygen by the fruit and the production of carbon dioxid 
and water and the liberation of heat. In each case the quantities were 
measured throughout the experimental period in the same way that 
they are measured in experiments with man as subject inside the 
respiration chamber.^ As has been pointed out in a brief statement - 
regarding this work, it was found that carbon dioxid, water, and heat 
were produced in quantities sufficient for measurement, the rate of 
production and other details showing that these factors have a direct 
relation to the progress of the ripening processes and that they sup- 
plement the conclusions which can be drawn from chemical analyses 
of the fruit before and after the ripening period, such as were made 
in connection with these cooperative experiments. 

If the changes which take place in ripening fruit are followed, as 
they can be in such experiments, and are thoroughly understood in 
their chemical and physical relations, it is reasonable to suppose that 
the results can be applied outside of the laboratory with benefit to 
those who produce, ship, handle, or consume fruits. 

Processes in ripening fruits can be studied with the respiration 
calorimeter which it has not been possible to study hitherto with any- 
thing like the same degree of accuracy or completeness, and it is for 
this reason that the respiration calorimeter is being used in coopera- 
tion with the Bureau of Chemistry to supplement the results already 
obtained, by other methods, which have to do with the ripening and 
storage of fruits. 

The data collected showed so conclusively that the experimental 
method is suited to the study of problems of plant life that the con- 
struction of a respiration calorimeter of suitable size for experiments 
with a single bunch of bananas or a comparable amount of other 
fruit or vegetable products was imdertaken. In the course of this 
work improvements and conveniences were introduced which make 
for ease of operation under the experimental conditions, and make the 
calorimeter particularly suited to the purpose for which it is designed. 

‘ The new respiration calorimeter stands in the same laboratory room 
as the large apparatus for experiments with man, and the two can 
be operated at the same time when this seems desirable. 


1 V. s. Dept. Agr. Yearbook, 1010, p, 307, 

SU. S. Dept. Agr., OfiSce Expt, Stas, Circ. 116. 
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The new apparatus greatly extends the possibilities of respiration 
calorimeter work by the department, as an aid to the solution of agri- 
cultural problems. Plans have already been formulated for coopera- 
tive work with different bureaus in the study of subjects in which the 
department is interested. 

GENERAL DESCRIPTION OF THE NEW RESPIRATION CALORIMETER. 

The new respiration calorimeter does not differ materially in 
general plan and in equipment from the larger instrument, save that 
additional parts of the temperature-controlling apparatus have been 
made automatic in operation, thus lessening the labor of making 
experiments and adding to the accuracy of the results. Improve- 
ments have been made in the grouping and adjustment of several 
devices making up the apparatus as a whole, which make it easier 
to operate and lessen the^ difficulties in making repairs, alterations, 
or changes should such be needed. 

The respiration calorimeter as a whole consists of an inner respira- 
tion chamber with a protective covering and such accessory apparatus 
as is needed for its operation and control for experimental purposes. 
The respiration chamber in which the fruit is placed for study is an 
air-tight and heat-tight rectangular box about twice as tall as it is 
wide and having a cubical capacity equal to about one twenty-sixth 
that of the respiration chamber of the large apparatus designed for 
experiments with man. Surrounding the metal chamber and sep- 
arated from it by an air space is a thick outer covering which is a 
poor conductor of heat and so protects the respiration calorimeter 
chamber from temperature changes in the room in which the 
apparatus stands. 

To make the chamber air tight, the few seams in its copper walls 
have been very carefully soldered together, and during an experi- 
ment all the openings into it are sealed. Air is forced through the 
chamber continuously throughout an experiment, the air current 
being maintained by a positive rotary blower. As it leaves the 
respiration chamber in the outgoing air pipe, i^e air passes through 
vessels containing chemical substances which remove from it the 
•products of respiration, namely, carbon dioxid and water. It then 
passes through a return air pipe into the respiration chamber, and at 
the same time oxygen is added to the air in the chamber to make up 
for that which had been withdrawn to supply the oxygen needed in 
the respiration processes of the fruit or other material under investi- 
gation. Since the oxygen is drawn from a weighed cylinder, and 
since the water and carbon dioxid are collected in separate weighed 
vessels, the amounts of these three substances involved in a given 
experimental period are easily determined. This purification and 
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circulation of air and addition of oxygen is continuous throughout 
an experiment. 

To make the respiration chamber heat tight, provision has been 
made for preventing gain or loss of heat by radiation and convection 
through its metal walls, or by carrying heat in and out of the cham- 
ber in the ventilating air current. Heat gain or loss through the 
metal walls of the respiration chamber is prevented by keeping the 
two walls all. the time at the same temperature. Under such a con- 
dition of heat equilibrium in the walls heat can not pass from the 
outside into the chamber or from the inside out; Similarly, if the 
temperature of the ingoing air current be kept identical with that 
of the outgoing air the calorimeter neither gains nor loses heat in 
the circulating air. In the large respiration calorimeter differential 
thermocouples are used to detect temperature differences in the 
ingoing and outgoing air current and between the two walls of the 
respiration chamber, requiring the attention of the operator to read 
the galvanometer with which the couples are connected and to adjust 
by hand the devices for obtaining heat control of the walls. In the 
new respiration calorimeter delicate differential electric resistance 
thermometers detect temperature differences between the walls of 
the calorimeter and between the ingoing and outgoing air currents, 
and these are connected directly with* and form part of an apparatus 
which automatically adjusts the defaces for controlling the tempera- 
ture of the outer wall to agree with that of the inner wall, and that 
of the ingoing air to agree with that of the outgoing air, until heat 
equilibrium is secured and maintained and heat is being neither 
added to nor subtracted from the respiration chamber through the 
walls and in the air current. 

In order that it may be measured, heat generated in the respiration 
calorimeter is carried out under controlled conditions. This is ac- 
complished by taking up the heat in a current of cool water which 
flows through a metal pipe coiled around the upper part of the inner 
walls of the chamber; in other words, by a method which is the 
reverse of that followed in heating a room by means of hot water 
passing through pipes or a radiator. The amount of heat is deter- 
mined by measuring the temperature of the water as it enters and 
leaves the heat-absorbing system and by measuring the quantity of 
water which passes through the system in a given time. From these 
values the total heat brought from the respiration chamber by 
the water flowing through the heat-absorbing system may be readily 
computed, 

DETAILS OF CONSTRUCTION AND DESCRIPTION OF NEW FEATURES. 

The inner or respiration chamber proper consists of a double- 
walled, air-tight, heat- tight copper box 18 inches by 18 inches by 36 
inches, inside measurements. The double walls are separated and sup- 
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ported by a cratelike framework of thoroughly seasoned rock maple. 
At the top the inner walls of the sides are bent out and down to fit 
into a groove in the maple frame. The entire top is removable as 
a cover, and is constructed, like the rest of the chamber, of two copper 
w’alls separated and supported by a maple framework. The cover 
fits snugly into the opening in the chamber and its edges extend out 
and bend down to fit into the groove mentioned above. This point 
of contact between cover and sides is hermetically sealed by the use 
of the so-called “ universal wax,” which is a compound of beeswax 
and Venice turpentine. 

There are apertures in three sides of the chamber located midway 
of the sides and about 4 inches from the top. The one in front is 
circular and is lined with a double-flanged tube 3| inches in diam- 
eter., inside measurement. The flange on the inner end of the tube 
is soldered securely to the inner copper wall. The outer flange is 
threaded and easily removable. The tube is smooth inside, and into 
it is fitted closely an outlet,” specially devised to provide openings 
in the wall into which may be sealed the pipes for the ventilating 
air current, the water pipes for the heat-absorber system, wires for 
electrical-resistance thermometers used in the chamber, and for other 
purposes as needed. The other two apertures are small windows 
about 5 by 7 inches in size, which are opposite each other on the right 
and left sides of the apparatus, thus enabling one to view the entire 
contents of the chamber, which may, if necessary, be lighted by a 
small electric lamp. The windows are hermetically sealed in place 
with universal sealing wax, and consequently it is easy to take out 
either of the windows in order that one may remove a sample of 
the bananas or other fruits which are being studied whenever this 
seems desirable. In this way a frequent check may be made upon 
the rate of the ripening process. 

The chamber is designed to accommodate one bunch of bananas 
of average size suspended from a framework supported on brackets 
in the corners near the top. Other brackets have also been attached 
at different levels so that trays, shelves, or other supports may be 
used ; thus it is possible to place under investigation larger or smaller 
quantities of apples or sweet potatoes or other materials. This ma- 
terial may be packed in the calorimeter in a manner approximating 
conunercial conditions, or, if desired, in some other manner. 

Surrounding this respiration chamber and about 1 inch from its 
outer wall is a heat-insulating covering composed of two layers of 
cork board inches in thickness. A prepared lumber one-fourth 
inch in thickness is used to separate these two layers of cork board 
and to give a finish to the outer and the inner surfaces. This forms 
an insulating medium Sf inches in thickness surrounding the cham- 
ber on all sides. The top, the bottom, and the four sides of the 
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Plate LXV. 



New Respiration Calorimeter. Outer Protective Coverinq in Place. 
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Plate LXVl. 



New Respiration Calorimeter with Part of Outer Protective Covering 

Removed. 
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Plate LX VI I. 



New Respiration Calorimeter. Automatic Devices for Controlling Temperatures 
AND Recording Temperature Differences. 
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protective covering are built up separately. The several sections are 
joined by double-rabbeted refrigerator-type joints, which insures sat- 
isfactory heat insulation and at the same time renders any portion of 
the calorimeter chamber readily accessible. 

On the front side of the apparatus the protective co-vering is split 
along the vertical median line, and all wires, pipes, etc., leading to 
the box pass through openings partly in each of the two sections. 
Hence, should occasion arise, by lifting off the top section and remov- 
ing a few screws at the corners, the side sections may be removed 
very quickly and the entire calorimeter thus be exposed. There are 
openings in the protective covering to correspond with the apertures 
in the x'espiration chamber. The openings for the windows are closed 
by plate glass, and the circular aperture is heat-insulated by a cork 
case or box. 

The outside dimensions of the chamber when surrounded by the 
insulating covering are 30 inches by 30 inches by 48 inches, which 
gives a total height of 55 inches, since the calorimeter rests on a 
substantial oak platform 30 inches by 30 inches by 7 inches. Thus, 
there is opportunity for a free circulation of air underneath the 
calorimeter as well as around and above it. 

The outer covering of the apparatus is finished at top and bottom 
with a strip of wood 3J inches wide and at the corners with brass 
angle strips. A strip of wood 1| inches wide covers the joining of 
the halves of the protective covering on the front of the calorimeter. 
These finishing strips, which can be easily removed when necessary, 
hold the protective covering firmly in place and also add to its 
appearance. 

Plate LXV is a view of the exterior of the respiration calorimeter 
with the protective covering in place, and shows the window in one 
side. 

Plate LXVI is a view of the respiration calorimeter showing how 
portions of the protective covering may be removed, as described 
above. The cold-water pipes for cooling and the resistance wire for 
heating the exterior side walls of the chamber describe-d above are 
also shown. The cover of the r^espiration chamber is raised. On 
the wall panel are shown switches for various electric currents, the 
preheater for warming, and the bridge for determining the tem- 
perature of the water entering the heat-absorbing syste,n and other 
devices. 

CIRCULATION AND PURIFICATION OF VENTILATING AIR CURRENT. 

In the chamber of the larger respiration calorimeter, apxiroxi- 
mately 4,500 liters in volume, a small electric fan is used to stir the 
air in order that its temperature and composition may be uniform 
20139“— VBK 1911 32 
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and lioniogeneous. This, however, is not usually necessary in the 
case of the smaller calorimeter, since its total capacity is only about 
ITO liters; and when it contains a bunch of bananas or an equiva- 
lent amount of other bulky fruit, the amount of air present must 
necessarily be small, and doubtless is kept sufficiently mixed by its 
passage through the ventilation sj^^stem. If, however, the amount 
of air is relatively large, a small fan is used to keep it stirred. The 
air in the calorimeter is kept in circulation and freed from water 
vapor and carbon dioxid, which are generated by the ripening fruit, 
by means of a closed-circuit ventilation system. 

The devices for the circulation and purification of the air, ar- 
ranged in series or “ trains,” are placed nearby the apparatus on a 
four-shelved oak table, which is 49 inches high, B9 inches long, and 
17| inches wide. On the bottom shelf is a positive four-bladed 
rotary compressor for keeping the air in circulation, with a maxi- 
mum capacity of about 25 liters per minute. A small motor fur- 
nishes the power to drive the blower as well as to drive a small gear 
pump, which keeps in circulation the distilled water flowing in the 
heat-absorber system. On the third shelf from the bottom are two 
of the trains for purifying the ventilating air current. This ar- 
rangement allows one train to be in use while the other is being 
weighed and prepared for future use. Valves at either end of the 
trains permit the ventilating air current to be switched from one 
train to the other at will. On the top shelf is a meter for meas- 
uring the air samples drawn for analysis from the moving air 
current at certain intervals. 

The products of respiration are removed from the air in the 
closed circuit by forcing the air through the purifying system men- 
tioned above, which is composed of special gas-washing bottles ar- 
ranged in series. The first two bottles of the train contain sulphuric 
acid, which removes the water vapor from the air. Following these 
are two bottles containing soda lime (a granular mixture of caustic 
soda and quicklime), which removes the carbon dioxid, and then 
another bottle containing sulphuric acid, which absorbs any water 
given off from the soda lime. Any traces of sulphuric acid fumes 
or spray present in the current of air as it leaves the purifjdng 
train are r^oved by the passage of the air through dry sodium 
carbonate. The first two bottles of this train, containing sulphuric 
acid for the purpose of removing water vapor from the air current, 
are weighed as a unit. The next three bottles — ^two containing soda 
lime to remove the carbon dioxid from the air, and one containing 
sulphuric acid to collect any moisture from the soda lime — are 
weighed as a second unit. By weighing these units of the purifying 
train at chosen intervals the quantities of water and of carbon dioxid 
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given off by the material under investigation during an experimental 
period are determined. 

In this type of ventilation system, as rapidly as any gaseous sub- 
stance is removed other gas must be introduced to maintain atmos- 
pheric pressure in the chamber. Usually oxygen would be employed, 
since it is the gas used up by respiration, as the tenn is generally 
understood; but in case the fruit were ripened in some inert gas, 
such as carbon dioxid or nitrogen, this gas would be used instead 
of oxygen, and the rate of ventilation could be very much reduced 
or the ventilation even stopped. Methods for admitting gas to the 
chamber and for collecting air for analysis are similar to those 
already described in a pre^dous publication^ in connection with the 
large calorimeter. The air inside the respiration chamber is main- 
tained at atmospheric pressure by means of an automatic regulating 
device, with a collapsible diaphragm communicating directly with 
the chamber. 

COLLECTION AND IVIEASUBEMENT OF HEAT LIBERATED IN THE RESPIRATION 

CHA3IBER. 

The heat generated by the I'ipening fruit is removed from the 
respiration chamber by a stream of water which flows through small 
copper pipes coiled just underneath the cover of the chamber. For 
this purpose distilled water is used in the heat-absorbing system, as 
it has been found that when water from the city main is cooled 
below the desired temperature and then again raised to a desired 
constant temperature air tends to collect in bubbles in the pipes, 
which may form temporary obstructions and thus cause an irregu- 
lar flow of the water through the heat-absorbing system. In tests 
already made, using distilled water in the heat-absorbing system, 
it has been found that the rate of flow is very uniform. In fact, it is 
so uniform that it is necessary to weigh the water passing through 
the heat-absorbing system only at relatively long intervals in order 
to determine the amount of water used during a given experiment, 
even when it is of several days’ duration. From the heat-absorbing 
system the water flows into a sump located on the second shelf of 
the table already mentioned. From this siunp the water falls to the 
rotary pump, which elevates it to a glass reservoir on a shelf near the 
ceiling in the calorimeter laboratory, from which it flows down to the 
heat absorber. The pump has a capacity at least 20 per cent in excess 
of the maximum rate of the flow of water through the heat absorber, 
and this excess of water returns through an overflow pipe in the reser- 
voir back to the sump. By this means the height of water in the 
I'eservoir is always that of the top of the overflow pipe, and with 


1 U. S. I>ept Agr., Office Expt. Stas. Bui. 175. 
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tins constant head of water in the reservoir the flow of water through 
the heat absorber is very regular. 

The distilled water flowing from the i^servoir to the calorimeter 
is first cooled below a certain temperature by leading the pipe carry- 
ing it through a larger pipe, which contains water at a much lower 
temperature, after which the distilled water is raised to a desired 
constant temperature by means of an electric heating device. This 
device consists of a preheater and of a final heater. The preheater, 
which is operated manually, has a total capacity of of ° C., with a 
rate of 500 c. c. of water per minute, and heat may be added as needed 
in small increments. To secure uniformity of temperature the final 
heater is separated from the preheater by a mixing bottle. The. 
final heater, which is automatic, has a much smaller range than the 
preheater, but it can be adjusted within very narrow limits. The 
sensitive portion of the final heater consists of a very delicate elec- 
trical resistance thermometer, of a type designed by the XTnited 
States Bureau of Standards, which comprises one arm of a Wheat- 
stone bridge, the slide wire of which is designed to cover a range of 
temperature from 0° to 35^ C., shown on the dial of the bridge. 
This thermometer is placed in the water pipe immediately above a 
small heating coil of electric-resistance wire, so that the water flows 
from the coil directly over the thermometer. If the temperature of 
the water flowing over the thermometer differs by 0.06° 0. from the 
desired temperature, at which the pointer of the bridge is set, the 
needle of the galvanometer with which the bridge is connected is de- 
flected accordingly, and the automatic controller, of which the gal- 
vanometer forms a part, alters the position of a sliding contact on a 
variable resistance which is in series with the heater just below the 
thermometer. This results in a change in the amount of current 
through the heater, its heating effect is varied accordingly, and the 
temperature of the water flowing past the thermometer is regulated 
until it reaches the desired constant temperature. 

The difference in temperature between the ingoing and the out- 
going water of the heat-absorbing system within the calorimeter is 
measured by two differential flow-calorimeter thermometers con- 
nected with an automatic recording device such as is being used in 
connection with the larger calorimeter.^ One of the thermometers 
is in the ingoing water, the other in the outgoing water, and both 
form opposite arms of a Wlieatstone bridge. Between the two is the 
slide wire necessary to restore balance between the two thermometers 
when there is a temperature difference. This slide wire is incorpo- 
rated in a mechanism which automaticaDy balances the bridge and at 
the same time gives a graphic record of the changes of the bridge in 

^U, S. Dept. Agr. Yearbool: 1910, p. 307. U. S. Dept Agr., Office Expt Stas. Circ. 116. 
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terms of temperature difference. This ajDparatus is sensitive to dif- 
ferences in temperature as small as 0.005° C., but the differences are 
recorded to 0.01° C. only. 

The temperature-recording device here referred to, with its pen 
drawing a line representing a temperature difference, is shown in the 
low^er right-hand corner of Plate LXVII. Next to this, to the left, 
is shown the bridge pertaining to this device, by means of which it 
is possible to vary the range of the records and to test the accuracy 
of the recording device. Immediately above the recorder is shown a 
device for automatic control of the temperature of the water that 
enters the heat-absorbing system of the respiration chamber referred 
to above. At the left, 'on the same shelf, is a deduce which auto- 
matically controls the heating of the top, sides, and bottom of the 
exterior wall of the respiration chamber and of the ingoing air in 
the circulating air system (see below). The bridge for this device 
is shown on the shelf immediately below it. 

METHODS AND APPARATUS FOR MAINTAINING HEAT EQUILIBRIU^M. 

In order that the heat given off by the ripening fruit or other mate- 
rial in the chamber may be acciu'ately measured, it is necessary that, 
there be no loss or gain of heat, either thi'ough the walls of the 
chamber or through the moving air current. To accomplish this 
purpose means are provided for regulating the temperature of the 
air space between the protective covering and the outer wall of the 
calorimeter, as well as of the moving air, so that the temperature of 
the outer wall is kept the same as that of the inner wall, and the 
temperature of the ingoing air is kept identical with that of the 
outgoing air. In order to meet this reqiiirement, an automatic con- 
trolling mechanism, similar in general characteristics to the con- 
troller for the heat-absorbing water line, is used. This controlling 
device functions separately and successively in four sections, which 
regulate the heat of the top, sides, bottom, and the moving air, 
respectively. 

The adiabatic condition of these four sections may be maintained 
either by cooling or by heating, or by both, as found necessary. In 
practice, it has been found expedient to cool somewhat and continu- 
ously and to make the final more delicate regulation b}" vaiwing the 
heating idone. The cooling of these several sections is effected by 
means of cold w^ater passing through small pipes. In the case of the 
ingoing air current, the water pipe lies for a short distance within 
the air pipe, just before this enters the calorimeter. In the case of 
the top and bottom sections, the pipe rs soldered in a symmetrical 
figure to a metal sheet which is placed in the controlled air space, 
thus distributing the temperature uniformly. In the case of the 
sides, the pipe encircles the chamber uniformly, and is supported and 
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kept in place by strips at the corners. The water wliich passes 
through these small pipes is cooled by means of cold brine from a 
refrigerating plant. 

The heating of the four sections is effected by an electric current 
passing through resistance wire rim parallel to the cooling pipe. In 
the case of the moving air-current system, a specially designed heater 
is provided. The resistance wire of the heater is wrapped around 
the ingoing air pipe just before this pipe enters the chamber. This 
resistance wire is divided into three parts. One part is connected 
directly with the automatic controlling device, and either or both of 
the other two parts may be added if needed. The heater is pro- 
tected by an asbestos-paper cSOvering about an inch thick. In the 
case of the top and bc^tom sections of the calorimeter, the resistance 
wire is held in place by being wrapped symmetrically around woodeai 
frames. In the case of the sides, the wire ^circles the calorim- 
eter and is held in place by means of the same wooden strips whidi 
carry the pipes for the cooling water. The amount of current flow- 
ing through the resistance wire of these four sections is varied as 
needed, by the automatic controlling device. Each section of the 
controller contains a variable rheostat in series with the resistance 
wire of the corresponding section of the calorimeter. The rheostat 
of each section of the controller is so arranged as to vary the heating 
of the corresponding section of the calorimeter by uniform steps. 
Since the ccmtrolling device functions successively and ^parately on 
each of the four sections of the calorimeter, if the differential ther- 
mometers on any of these sections indicate a difference in 
the ^Ivanometer needle is deeded. This defieetiDii canses fte 
mechanism to alter the rheostat in series, and hence varies the heat- 
ing in the sectkm affected. 

In ord^ to maintain a desired temperature in the walls of the 


calorimeter, it is ne<^^ry to detect even minute temperature dif- 
ferenees between the two metal walls. In the new respiration calo- 
rimeter resistance thermometers have been used for this purpose, 
thermoelectric elements which are used in the larger calo- 


Th^ thennometers are constructed as flat disks which are 
against the surface of the copper walls. Betw^n 
tjhe the wails are several folds of very thin tin- 
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heating current for the corresponding section of the walls is increased 
or diminished according as the outer wall needs heating or cooling. 
A thermometer in the ingoing air pipe and another in the outgoing 
air pipe function in the same way for the control of the temperature 
of the ingoing air. 

In order to get an accurate measure of the quantity of heat gen- 
erated within the calorimeter it is nec^sary to know whether any 
heat has been taken up or given off by the walls of the chamber itself. 
To determine the temperature of the copper wall at the begiiming 
and end of an experimental period use is made of electric resistance 
thermometers, which are also of the disk type, and are attached 
directly to the copper wall. Ten such disks, attached at different 
places to the wall, are combined as a single thermometer and are con- 
nected directly with the temperature indicating device, by means of 
which the temperature of the wall may be determined to 0.1° or even 
less at any point between 0 and 50°. This enables the apparatus to 
be used at a very wide range of temperature. 

Similarly, in order to determine the quantity of gases evolved 
within the chamber it is necessary to know the quantities present at 
the beginning and end of the experimental period. This involves a 
knowledge of the temperature of the gas in the chamb^. For this 
purpose use is made of a thermometer constructed of resistance wire 
wound on a long thin strip which may be suspended at any conveni- 
mi point within the chamber. This thermometer is also read by 
means of the temperature indicator mentioned above, the wall ther- 
mometer and the air thermom^er being connected with the indicator 
by means of a suitable switch. Another thermometer of the type 
amilar to that used for determining the temperature of the air is 
also used for measuring the temperatures of the fruit within the 
chamber, and this is likewise connected with the temperature indi- 
cator through another point on the switch. This switch may be seen 
OB the wall panel shown in Plate LXVl. 


POSSIBOl USES OF TISE WSW EESOPIEATION CALORIMBTEa. 


The new calorimeter is designed especially for the study of ripp- 
ing fruit or other v^etable products. However, it is so ccm^riicled 
that the respiration chamber can be reB[B)Ted and another subsfcitated 
for it, of the same size but with different interior arrangeo^n^ W 
of smaller size, should this be cteirabte. This would 
change in tbe recording and controUhig devices miii 
appa^tte. In oth^ w^^ds, it would be posssfel^ 
tiohal labor, to adapt ihe appwatss to isfeodj ^ 
lemsi, snA, ifor idstance, as tim iihonhation ^ 

wiich tebe place na citing a^d storing 
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and for the comfort of the subjects, it would be possible to adapt the 
calorimeter to experiments with laboratory animals, should the work 
of the department make this necessary. 


coNcntJSioK. 


Some of the theoretical considerations regarding ripening fruit 
have been outlined which led to the attempt to study such questions 
of plant life by methods which had given good results in the investi- 
gation of many topi<^ pertaining to the nutrition and to the energy 
expenditure of man. It was found that ripening fruit (bananas) 
could be studied in this way, since when they were kept during the 
active ripening period in the chamber of the large respiration calo- 
rimeter carbon dioxid and water vapor were given off, oxygen was 
absorbed, and heat liberated, all in measurable quantities. In other 
words, conditions were present which could be studied with great 
exactness with the aid of the respiration calorimeter. 

It was furthermore apparent from the success which attended this 
preliminary investigation that many other problems of plant life 
could be studied by these methods and that results of practical as 
well as of scientific value could be secured, since a knowledge of the 
factors studied are of great importance in the consideration of prob- 
lems which pertain to the hanging and storage of fruit in the home 
and under commercial conditions. 

The chamber of the respiration calorimeter used in experiments 
with man is so large that it will accommodate seven or more 
bunches of bananas; that is, its capacity is too great to 
useful except for fruits which can be obtained in uniform ocmdition 
in fairly large quantities. Furihennore, entranoe to the calorim- 
eter and all its internal arrangements are designed with reference to 
experiments with man and are not particularly well suited to ex- 
periments with vegetable products. It was obvious, therefore, that 
a small calorimeter with special equipment suited to experiments 
wift jAmb products would be a great convenience, and in view of 
'that it would be useful for the study of a large variety of 


to the departmmt, sudb an instrument was 
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Weather Bureau, Willis L. Moore, Chief 

Bureau of Animal Industry, Alonzo D. Melvin, Chief 

Bureau of Plant Industay, Beverly T. Galloway, Plant Physiologist and Path- 
ologist (Bid Chief. 

Forest Service, Hbnby S. Graves, Forester and Chief 

Bureau of Chemistry, , Chemist emd Chief 

Bureau of Soils, Milton Whitney, Soil Physicisi and Chief 

Bureau of Entomology, L. 0, Howard, Entomologist and Chief 

Bureau of Biological Survey, H. W. Henshaw, Biologist emd Chief 

Blviakm of Acoouats and Bishuraements, A. Zappone, Chief and Disbursing Clerh. 

Biviaaoii of PahHcations, Jos. A. Arnold, Editor and Chief. 

Bureau of Statistics, Yigtor H. Olmsted, Staiistieian and Chief 
labrary, Clabibsl R. Barnett, Librarian. 

Office of Expeiiment Stations, A. C. True, Director. 

Office of Public Roads, Logan W. Page, Director. 

PtXBIilGATIONS OF THE TJHITEB STATES BBPABTICBNT OF AGBX- 
CrUBTDBE AND HOW CTEY ABE DISTBIBTTTBD. 

By Jos. A. Arnold, Department Editor. 

T1]be publications of the United States Department of Agriculture may be divided 
into three general claases, as follows: 

Annual i^x^ts, cominisdng Yearbook, .Annual Reports Department of Agri- 
ctiEUTe, B^wrt of the Bureau of Ammal Ind^(try, Report of the Office of Experiment 
Stations, l^eid OperationB of Bureau of Soils, Report ol the Weather Bureau. 

These pobHcallcms are distc^mted mamly by Senators, Representatives, and Bele^ 
gates in ^ngresB, altlKiugh^ a Mintted number oi copies is always allotted to the depart- 
ment. For instance, the 500,000 copto of the Yearbook the departmental quota Is 
only 30,000, the remidning 470,000 reserved for distribution by Members of 
Congrees. The department’s supply d publications of this class is reserved almost 
exclusively for distribution to its offiems ama special eorreepondents in return lor 
services rendered, and to libraries, but xniscellanecms applicants can usually obtain 
these documents from some S^M^tor, Representative, or Dekgaia In Cmigreas. 

(2) Bureau buHetina and repmts. Of these each bureau, divIrion, asi^ office has 
its separate series in which the pubhcatlons are numbered consecutively as issued. 
^They ard gmkeri^ a mr technicial diaracler* 
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The publications of this elaae are not for distribution by Members of Congress, nor 
are they issued in editions large enough to warrant wide general distribution by the 
department. The supply is mainly distributed to small lists of persons who cooperate 
with or are especially interested in the work of the bureau, division, or office in which 
the publication originated, or who are rendering some service, and to educational and 
other public institutions, including libraries. The department is frequently obliged 
to refer other applicants to the superintendent of documents, Government Printing 
Office, who is authorized by law to sell all Government publications. In accordance 
with a provision in the act of January 12, 1905, editions of publications containing 
mofe than 100 pages are restricted to 1,000 copies. 

(3) Farmers" Bulletins, circulars, extracts, and other popular papers. These pub- 
lications are written in plain language, and treat in a practical way of subjects of par- 
ticular interest to persons engaged in agriculture and kindred pursuits. A special 
appiopriatioa is made by Congreas for the publication of Farmers’ Bulletins, and they 
are issued in large editicms and are designed for free general distributicai by the 
< department. 

The Fannm®’ Bulletii^ are also for distribution by Senators, B^reeentatives, and 
Delegatee in Con^resB, each oi whom is furnished annually, according to law, with a 
qtiotaof 12,500 copies ior distributkm to his constituents. Four-fifths of all such bulle- 
tine pcinled» with the anmimt specially appropriated for the purpose, are distributed 
in this way, living only one-fifth of them for distribution by the Secretary. It is 
freqasntiy neceesary to refer applicants for these publications in quantities to their 
Senators, Eepreeentatives, or Delates in Congress, because of the insufficiency of 
the deptfutment’s allotment to supply the large and increasing demands for the 
bulletins. 

The sdentific and technical publications, embodying the results of the researches 
of the deparlmeat’s ocientbte, constitiite the foundatiim of many of the popular pub- 
lic^ioiia, and are larger in mm and more expensive. 

All ol the piihlkal^^ ol the department are distributed to miseellaneous appH- 
«ii^ m m the mp^ly wiB permit. If the demimd continues, and funds are 
avlilBilblie iw dm ptnpoee, re|w|als axe Issued and the dktiihulhm 
.hellif talmnlofliBppfy wUh only the pid^hcalionB thi^ W ^ 

pavtici^ vaioe to them^ linalasiixx^ dividon, or ofilee bdu^iieely consulted 

. wMiiegaxd 

When the en|^pi|r «| a hnllelin Is eahimsbed mid thefee no funds available for 
oecuxing addithuial copies, i^^cants axe ref^Ted to the superintendent of documents, 
Oof^miment Printing Office, who, under law of January 12, 1895, is authorized to 
soil all Govmiment publkatioxis at a nominal price. He is also authorized by law 
lon!|«int, with the approval of the Secretary, new editions of department pubHcataons 
m hm^ m the dmnand for them continues, the money received from the sales heii^ 
nmA ^ lor iwprints. This applies to all classes of publicatioBs, and application 
should to Dbe superintendent of documents, Government Printing Ofi5oe, 

Waesliinglqn, D, accompanied by cash, postal money order, express carder, or draft, 
covering the mhounl cl the charge. The department is of necessity frequently obliged 
to refer apfdkaxile la this official becai]^ of its inability to supply them with tim 
publicatkms ^ejr 4uaiie lo leceive. 

The Secfutaxy ^d Agrieiilliire hi^ no vcnce in designating the public libraries in 
which all pu blic a lhiii g ^ocumeiiAi shall be deposited. These libraries axe des* 
%naled by Memhets of mad dm distribute of public documents to s^ 

d^critori^ indudlng th» ol ^ and other of dm 

is a function of the seiperinlendmt of docuinenta. '?ho mahi- 

taina a of Hbrarieawhidh aionoii^lhl^ depositories to whhJt the 
the department are s^t as lawaed. ol 

leadBy available for rsisfence in itocelwfotyBbeary in 4^ 
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The department has no list of persons to whom all of the publications are sent, as 
this method of distribution has been found to be wasteful and unsatisfactory. 

The Monthly List of Publications, dated the last day of each month, contains full 
information with regard to the publications issued that month and how the same may 
be obtained. It is sent regularly to all who ask to have their names placed on the list 
to receive it. The department also i^ues circulars, one for each bureau, division, 
and office, gi\dng complete lists of the publications available for distribution, includ- 
ing lists of new Farmers’ Bulletins. These circulars are reprinted from time to time 
and sent to all who apply for them. 

Applicants for publications are urged to select only a few bulletins or circulars in 
which they are particularly interested, it being the policy to send some publications 
to every applicant rather than many of the publications to a few applicants. 

The work of distributing the department publications, of whatever character, 
excepting those issued by the Weather Bureau and those sold by the superintendent 
of documents, is performed by the Division of Publications. 

Publications of the State g^cultural experiment stations are not distributed by 
the United States Department of Agriculture. Applications for them should be 
addressed to tiie director of the station in the respective States. 

Applications for the publications of the Department of Agriculture should be ad- 
dressed to the Secretary of Agriculture, Washington, D. C. 

BBWIEW OF WBATHBB CONDITIONS DURING THE YEAR 1811. 

By P. C. Day, ClmeiSoloff^ md of Dwwion, Weather Bwem. 

The following summary (d the wearier for 1911 ccmforms largely with that appearing 
in the several numbers of the National Weather BuDetin, issued by months during 
January, Februjay, March, October, November, and December, and by weeks during 
period, April to September, inclusive, 

I j iimhmm ol the yearis weatlw that stands out most prominently in its effects 
upon the weU-being of the people during the year, and that will doubtless serve as a 
standard of comparison for many years to come, was the long and excessively heated 
period that prevailed over most of the districts east of ^le Rocky Mountains from the 
early part of May to the early part of July. Daring this period of riightly more tKsm 
two months a series of hot waves of marked severity, for so early in the season, followed 
one another in such rapid succession as to produce an almost continuous period of 
heat not surpassed for intensity or duration in many years. 

The effects of this continued heat were most pronounced over the more nca^em 
portibns of the country, where in the congested parts of the great centers of population 
the suffering was intense, and thousands of deaths resulted from the direct effect of 
the severe heat. 

" ! ^ ^#cient rsunfall over mudi of the country during the same period, together 

thb extzeftne heat, threatened smious eurtallmnt of ^ great cereal crops and 
greatly retarded tte growth and development of small bruits, vegetables, and grasses. 

A change to ciocder weaffier near the end of the first decade of July greatly relieved 
the suffering cd human and animal life, and opporkme rains about the same time 
proved so beneficial to gi^owing crops that only in restricted areas was the output 
the principal crops tm^nsdty reduced over that of previous years. 

In marked contrast with the heated condition over eastern dktricts re^sried to 
above, to the west of the Bocky Mountains the late spring and early summer were 
unusually cool; frosts occurred at unusually late dates and vegetalibn w^baclcwar^ 
With the change to cooler weather in ^e eastern districts durihg tfe eariy part of 
July, warmer weather set in oreir the regicm west ol the Rocky ilotmlahas and iac^e 
Seasonable temperaturee obtained dming the balaace of the aeasem, but f(»r the ODop* 
growing sbaaon as a whole ^ tmaperaturee ov^ the more western dfs^ridM 
unusually low. 
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Januaby. 

Temfsratubb. — A. rait1i6r severe cold wave overspread tlie ^^o^tllwest and moved 
into the southern and eastern districts during the first few days of the month. This 
cold was especially severe over the west Gulf States, including Texas, where even 
the coast it was 10® or more below the freezing point, causing considerable 
damage, especially in southern Texas and also in portions of Florida. 

The weather continued cold over the interior and northern portions of the country 
imtii al 30 ut the 15th, when warm weather set in, after which, until the close of the 
month, no severe cold occurred in any part of the country. 

PRBCiprrATioif.—The precipitation was generally light in the districts from the 
middle and southern plains r^on eastward to the Atlantic, the deficiency in por- 
tions of Texas, Oklahoma, the lower Mississippi Valley, and South Atlantic and 
east Gulf States ranging from 2 to 4 inches. 

Over the greater part of the plateau r^on and in California there was generally 
moiie thAu the average amount of precipitation, especially in California, where the 
excess ranged from 4 to 8 inches or more, and thoroughly broke the long drought that 
had prevailed in that State. 

The imowlall was gesieiadly light over the districts from the Bocky 
liewalatiis eastward, and there was as a rule but little snow covering in the winter- 
wheat districts. 

in die Rocky Mtwmtains and in portions of the plateau district there was generally 
Im ®BOw usual, but in the Sierra ranges, especially in California, the snowfall 
wm much heavier, and the high ranges at the end of the month were covered to an 
wnusnal d^»th. 

Fbbbuaby. 

TiwyKEATtmis.— No marked cold waves occurred during the early part of the month, 
hut ccdd weather set in on the 19th and 20th over all districts between the Rocky and 
Appalachian Mountains. 

Thh cold wave conrinued until about the and durir^ that time extended to 
neariy all portions of the country, eauring comridanble daaai^ the southern 
di^cts, especkliy as the psecedhig weeks had been unaeasOitabiy warn 
laticm had ^vw^ed to an extent 

Alt^ the above dale wmliisrw^ealher prevailed in save in the North- 

west where Use oold ecmtamd. 

mcrnth as a whole wwi cmnpaiatiYely warm throughout the central and most 
dt iStm ea^em districts, but was coMer than the average over nearly all districts fmm 
Ibe Bocky Mountains westward. 

IfamrstATiON.— The predpitatbn was unusually heavy over portions of the 
plateau r^fion and thence eastward over much of the counlay to the middle 
md lower Ohio Valleys and northern porticms of the Gulf States, and the 
iwwe that had prendled over much of Texas was greatly relieved. 

lU^]|l«SlM8W^|cimoLto^ much the interior and southern portions of the cotton- 
growing SbilBs and ow the greater part d the Atlantic coast diskicts, as well as in the 
exkeme ^The need ni more rain was beginning to be seriously felt in 

portimis ol l^taida md Georgia, wh^ but little moisture had feiw sevmal 

larwTflratlttt 

Sifflw.—flie aaowfill me emsmaJliv^ hanj m the Bocky M^udala ifgune 

» good mfqply of vetw IgrJnvOikpi Ib tlie 

Over ^ @Ma Ner^ ved edjoniJig km tlmibe 

naul UKxoat of new, Iwt 



WEATHER COKDITIO^fS IK 19U, 509 

largely tmmelted, especially in California, thus assuring a plentiful supply of water 
for the comii]^ crop season. 

There was generally less snow over the eastern districts than usual, except in por- 
tions of the Lake region, and the greater part of the winter-wheat belt was unprotected 
during much of the month, although during the severest cold there was a moderate 
covering of snow in many portions. 

March. 

Temperature.— "With the opening of the month warm weather developed over the 
Northwest, the temperature increasing slowly over nearly all interior districts as the 
month advanced, until about the 15th, when a change to colder weather occurred 
over the Northwest. This cold area advanced eastward and became quite pronoimced 
in the Middle and South Atlantic States, where the coldest weather since the preced- 
ing December occurred at many points, and frosts occurred in northern Florida. 

Some cold weather occurred during the third decade, but as a whole the month 
was an unusually warm one throughout the entire interior portions of the country, the 
temperature aver^;ing from 6^ to 12° per day above the normal over much of the 
Great Plains and Rocky Mountain regions. 

PREdPirATiON, — There was a decided deficiency in precipitation over much of 
the country, the only section receiving a marked excess being near the coast of south- 
ern Califonaia, where the monthly amounts ranged from 2 to 7 inches above the 
nonnal. 

Some good rains occurred over eastern and sou^em Texas, where additional 
moisture was much needed, but there was a marked deficiency in the great central 
vafleys and over much of the cotton belt, especially in the more eastern districts. 

Snow.— Small amounts of snow occurred during the month over ^ northem 
and at the end the ground was stOl covered by eevml inches of snow in 
of. New Enghmd, New York, and other far northern States. 

Under the influence of moderately warm weather with little rain the meltizig <d 
the accumulated snow over the northern districts was accomplished so gradually 
that no serious floods occurred, the water paaring into the ground and leaving it in 
generally excellent condition for the usual spring op^ations. * 

In the mountain districts of the West the snow melted quite rapidly over the 
southern districts, giving an abundant supply of water, while in the northOTi dis- 
tricts it melted more slowly, thus assming a good supply of water for the latter part 
of the season. 

April. 

Tbmpbrature. — Near the first of the month temperatures were low lor the season 
nearly all districts, and especially so in the southmm Appalachian Mountain 
regioa, where killing frosts occurred, and temperatores bdiow rero were reported 
fimn fho northern portions of New and New Er^iand. 

It was unusually warm about the ndddle of the first decade in the Gulf States, but 
colder weather followed and by the end <A the decade the cold area had oven^Ewead 
the central and eastern districts with tempemtoes near zero in the upper Mfesouri 
Valley and heavy frosts as far south as Nfuth Carolina. 

The average temperatoe im the first Ifl days was ccmsideisddy below ©owaa^l 
throug^ut the Great Flains regum and over ail northern di^ricto, bat it was eesr- 
ieep<mdh^y above ^ pofmal In the South At^tic and easi QuM Etatoe and mm 
the Fkjrida Beuiusida. ^ 

During the eeconid decade cool W0all» wae tlm rule mudk of Hie cmmtry, 
especially in the Rocky Mountain and plateau districts, over the Appalachian Moua* 
taiu regkuL, and eastward to the AHantlc ooast. 
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During tiie last decade cool weather continued to the westward of the Rochy Moun- 
tains, especially over the Pacific coast States, while to the eastward there were decided, 
fiuctimtionfi, cold weather generally predominating, with occasional freezing tempera- 
tures, and frosts in the more expoeed localities. 

No great amount of damage occurred, however, from these low temperatures on 
account of the backward state of vegetation, the development of which had been much 
letaided by the continued unfavorable weather. 

PRadPirATioN . — For the month as a whole there was much rainy and unfavorable 
weather over the great agricultural regions, especially in the com-^rowing States and 
m the middle and northern portions of the cotton regicai. 

Dry weather continued ovei much of Florida and portions of Georgia; in the spring- 
wheat belt the precipitation was generally somewhat deficient, and there was a very 
gmreral lack of the usual amount of rain in the plateau and Pacific coast Stat^. 

Show. — On account of the continued cool weathar the snow in the mountain r^ons 

the West coatmaed to melt dowly, thus further cooaerving tihe water for use later 
in theseMHQu 

May. 

TmniRAitms.—Ma^^ wiatioiis occurred in the temperature conditions during 
the mmWk and ^tremea ol both heat and cold were broken at many points. 

The week of the mcmth was abnormally cool from the plains region eastward, 
the doficieaicy mcguig from 6® to 9"^ per day overmuch of the Mississippi Valley and 
ndjoinhig distiicts. At the same time comparatively warm weather prevailed in the 
plateau aikd iiorthem mountain districts. 

At tlie beglimiiig the second week temperatures b^an to rise in the Great Plains 
and as the week advanced the warm wave ovanpread the entire eastern portion 
of tha country, giving the warmest weather of the season to date. 

West of the Rocky Mountains the weather ccmtinued cold during the week, and 
toward the end cooler weathei had extended to the districts to the east of the moun- 
tains. ThB change to cooler weather was but temporary, however, and warm weath^ 
again overspread the eastmi districts, continuing with litHa inleatu|d»m imtii i^ar 

eastward the tanperatures duimg die last two w^As of the nMmlh 
unprecedented in May lor hoHi intensity and duration of the heated pedod. 

West of die Bocky llonnlahis the weather conthuled cold and in striking contrast 
with the eondillcms to the eastward. On sevetal dates wtmn int^ise heat was prevail- 
iBg In eastern di^iictB t^peraturos below freezing and £bi0W were Observed in the 
plateau, and far ncwthwe^^ r^imis. 

FmnfZAvioK. — ^With the adv^t of the heated period amc the easteixi districts 
diry weadberset in and but little rain occurred during the month over large portions 
ol dte agiictiltuml di^rkts. At the end of the month severe drought prevailed 

in ^ portion erf the cotton belt and the severe heat and continued dry weather 

fsem mndi dl Ae 0ieat Plaliis region heun Texas northward had proved very trying 
te vegetelioia« 

In the Adhntic Cteel Btetee ^eie was a marked deficiency in precipitation, the 
growth of T^etaiicni wne much letarded, and the contiiiued deficieaiey In precipita- 
tkm had materi a ll y aedteted the water supply ei the large cities and threatened serious 
intefleraiee with itemnlaeteing inteieste d^>etidii)g upon water for power. 

Weel of dte Eodey Mteteteins cmsideialile lain lull over d^e mote norfh^tn d^txkt<3 
and along the coai^ horn northmi Oal^otnla te Washli^^lQaii, hul^cfYer iCiiiajiip^ 
dzstricte thm was little or m mm, attheag^ the d water ter was 

generally abundate^ ? t ‘ ^ ^ , 
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JlINE. 

Temperature.— A slight respite from the severe heat over the districts east of the 
Rocky Mountains occurred near the end of May and continued in portions of the more 
eastern districts for the first few days of June, but warmer weather again developed 
over the Northwest, and during the Bd, 4th, and 5th of the month extremely Mgh 
temperatures were again the rule over portions of the Great Plains and Mississippi 
Valley. 

With the exception of slight breaks of a few days’ duration unusually warm weather 
continued throughout June over much of the country east of the Rocky Mountains, 
the period of greatest heat occuning about June 24-26, when maximum temperatures 
in the Great Plains region, especially in Kansas and Oklahoma, and the adjoining 
portions of surrounding States were above 100® over large areas, reaching 110® at 
numerous points, with an extreme record of 116® in north-central Kansas. 

Much sufiering occurred during the periods of extreme heat, especially in the large 
cities of the Northern States, where the heat was more severe than farther south. 

The temperature for the month was far above the normal over all the interior por- 
tionS of the country, the average excess in the Great Plains and portions of the Miasis- 
appi Valley ranging from 4® to 8® per day. A small area, including portions of New 
Ycffk and New Ei^land, had average temperatures near or slightly below the normal, 
while to the westward of the Rocky Mountains the weather remained moderately cool 
throu^out the greater part of the month and the season continued unusually back- 
ward, especially in the hyr Niarthwest. 

Precipitation. — ^The dry weather feat had set in over many sectimis during May 
continued into June^ beccaning mcae or less serious as fee month advanced. Smae 
districts received timely showers, but for fee month as a whole fee porecipitatioii was 
n^|y ev^jiywhero far below fee seasonal average. The deficiency was most marked, 
In middle and southern pmiions of fee Great Plains and in fee lower 
mydl&MksisBippi Valleys, where mily a small per emit of fee usual Ml 
^e mernfe occurred. In portions of fee South Atlantic and East Gulf States ate 
there was a marked deficiency. 

At the end of fee month severe drought was prevalent over fee western pordon oi 
fee com belt, being especially severe in Oklahoma and pcartions of Kansas, Miasouri, 
imd other States to the west of the Mississippi. 

In fee com-growing States south of fee Ohio River drought prevailed durir^ much 
4 ^ fee month, especially in Kentucky and Tennessee, where it was fee most severe in 
many years. In fee com-growing States ncarth of fee Ohio Riv^ local feowers 
ocCTcred, and condifems were more favorable. 

a^ton-growing States drought cmitinued in Texas and C^dahoma, wh^ fee 
was far below fee nmmal, ^d in some aectkms ol feose States little or 
duiiDg fee ^tire monfe. There was a conshlmble deficiency in pre- 
ev^ fee eastern Stated d dm gotten belt, especially in Georgia, wheaie 

In some of fee c^tral and soufemn porfenm fee dixm^t was fee most severe in many 
years. 

In fee spring-wh^t good abovers occurred in most districts, except in por- 
tions of South Oako4a^ ^ere at fee end of fee memfe fee lack of rain was beiog 
severely felt. 

Junv. . 

TEMi*«RATURE.— Buring fee first 10 or 12 days d July fee lysnaakaMeheatfe fee 
Middle and Northern States ^st of fee Rocky Mountains ctmtiuued; Indeed, it 
roadbed its culmination in parts of fee area afiOeted. Temperataes above 110^ 
occumed at a numbea: of points in N^raska, Kansas, Missouri, snd Iowa, while hi 
parih el New dro temperature reached fee h^mst marks recorded smoe 



512 


YEABBOOK OF THE DEFAETMEHT OF AGEICIJI-TURE. 


authentic records were begun. At the same time the Rocky Mountain region and the 
States to westward were, as a rule, experiencing- unseasonably cool weather. 

Fr^>m the 15th or somewhat earlier to the end of the month conditions generally were 
revereed, and Idaho, Nevada, and the Pacific States had temperatures above the 
normal, while the Plains States, Mississippi Talley, and eastern districts were cooler 
than usual in summer. 

For the whole month the temperature in the lower lake region, New York, and New 
England aveiaged several degrees above normal, owing to the intense heat of the first 
portion . Oregon and parts of adjoining States likewise averaged somewhat hotter than 
usual. The most notable deficiency of temperature was in portions of the southern 
Rocky Mountain and plateau r^ons. 

Peecipitatiok. — ^The first decade of July brought generous rains to large parts of 
the central and east Gulf States, and gave irr^ularly distributed showers to the States 
to northward, where droughty conditions generally obtained and were intensified by 
the severe heat. During the middle and latter portions of the month better distrib- 
uted rains, usually ample in amount, fell over the Middle and Northern States east of 
the Mississippi River and in North Dakota, Minnesota, and eastern Iowa, while in the 
South Atl^tic and Gulf States there was usually quite heavy rainfall, especially 
about the middle of the month. 

For July as a whole the precipitation was ample over the greater part of the region to 
eastward of the Mississippi; also over nearly all the area of the western cotton States. 
The rainfall was scanty, however, in much of New York and Pennsylvania and in large 
portions of North Carolina and the Ohio Talley; also in lower Michigan, southeastern 
W isconsin , and southwestern Texas. There was, on the other hand, excessive rainfall in 
parts of northern Wisconsin and upper Michigan, southeastern Kansas, and especially 
over the greater portion of Louisiana, southern Mississippi, and extreme eastern Texas. 
Droughty conditions continued to prevail, in spite bf partial relief, in the western part 
of South Dakota, western Iowa, and much of Nebraska; but Minnesota and the eastern 
parts of the Dakotas were more favored. In the southern Rocky Mountain region and 
ia Arizona considerable rain occurred, especially in the vicinity of Hroenix, 
almost 5 inches (more than half of the normal annual precipitathm) fel! withfe M iWifc 
ou the Xst and 2d. In nearly all other regi^ west of the Eo^kleB the sumfiier 
dry weather prevailed. ‘ 

Aueuse. 


Tempeeatoeb.^Ib the Middle AtlanMc and New England States, the upper Ohio 
Talley, and especially the lower lake region the first week in August was warmer than 
EOTml, and generally throughout the great intericar valleys the 7fii to 10th was marked 
hy decidedly hot weather, which extended on the 10th and 11th to the Northeastern 
About this time hot weather was prevailing in Texas, especially the south- 
porllon, and continued till about the 25th, extending during the 15th to 20th 
te a^l Jparts tbe Plains States. About the 21st decidedly cool weathmr 

iskhieyit Valley, and continued till about the 29th, with frosts and 


oocmring in large jKEtions of Montana and Wyoming, and leas 
^ the 27th to the close of the month cooler 

WdWr to sou^ward and eastward, though only In nfK>d- 

^ Mile AIMWsiBif eebi weather prevailed during most ol August in the 

heiahly i|i Wm Valley. 

Awg^ genM^we and wdl-dlsti£bd^ 

the except Texae? apd ‘ 

wire laveied^ and New 
was 

tfe^ with al^aest'thie P^ole 
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of tibe Golf coast r^on was visited by heavy rains; likewise South Carolina and 
BOuthea^Georgia in the closing days received tocrential rains, when a small but vigor- 
ous hurricane moved slowly westward from the Atlantic Ocean into Georgia. ITie 
precipitation of August as a whole was generally ample in the districts to eastward 
of the Rockies; also in small parts of Arizona and much of Colcffado and New Mexico; 
the chief exceptions being large portions of Iowa, Illinois, Indiana, Michigan, and 
Texas. The rainfall totals w^e large in several districts besides those already named 
as receiving excessive falls. The Middle Atlantic States south of New York, south- 
eastmi M^eouri, eastern Arkansas, and northern Mississippi had far more than their 
normal monthly amoxmts. 

September. 

Temperature. — The first 10 days of September were not marked by notable 
abnormalities of temperature, except in Montana, Idaho, eastern Oregon, and north- 
ern Nevada, where from the 5th to 10th rather cool weather prevailed. In the second 
decade a short cool spell visited the northeastemmost States, cauaiiig, about the 14th, 
unseasonably low temperatures and damaging frosts in most of New England, New 
York, and northern interior Pennsylvania. But this middle decade was marked by 
decided warmth throughout the southern and middle pcartions of the country between 
the Rocky and Appalachian Mountains. The last 10 days brought a continuation 
of warm weather in the east Gulf States and the southern Appalachian r^ion, while 
to westward of the MfesisBippi Eivar the change to less hot weather was but slight. 
However, in Montana and adjoining States cool weather prevailed from about the 
21st to 25th, and the northern portion of the country eastward to the lower lakes felt 
the same cool weather during the last week of the month. 

Precipitation. — During the first week of September thare was much rain in Mon- 
tana and the Dakotas, and about the middle of the month in the Ohio VaUey and 
Middle Atlantic States, the falls in the upper Ohio Valley being decidedly heavy. 
iPVtHn about the 15th to 2X8t excessive rains fell in southwestern Misaouri, southeastern 
Kansas, most of Arkansas, and much of Illinois and Indiana. During the last few 
days of the month hea\y rainfall occurred again in Illinois and Indiana, and at the 
same time the lake r^ion, Iowa, Kansas, western New Mexico, much of Arizona, 
and most of Utah had large amoimts. In Utah the rains were highly beoeficial. In 
parts of southern California, notably the vicinity of Los Angeles, there were quite 
heavy rains, the fall at Loe Angeles on the 28th and 29th, 1.23 inches, being the heaviest 
ever recorded there in September. 

In most of the districts mentioned above the total rainiall of September was de- 
cidedly greater than normal, and this was especially true of p<B:tionB of HHnois and 
adjcdnlng States. The average fall for Illmois was larger than in any previous month 
widespread observations began. In the Willamette Valley and Cascade Moun- 
taiiis the precipitation of September was unusu^ly large. As a whole, r^ons 
of the counfry not yet named had lees rainfall than usual in September, and at the 
close of the month conditions were dry m much C^sdioma and central Texas and 
in some other districts. 

* 

October. 

Temperature. — opening days w^ mar^d by warm weather in meet eenfrai 
and eastem districts, especially in the Boutheastem States. About the 71^ Slh a 
&€rt cool spell visited ^ mme metHk&m districiB from the eastward^ and 

about ihe 14th anolher wm M% m Ihe lake te^m and New Eiiglami. As a 
however, frie weather was moderal^y warm between the AHantlc and ^ JEioekles 
tm the 19fri car 20th, when eedd we$^er set in ever the Bockks and extended 
eastward. ^ , r ^ . . w - ; . 

20159^— TBK 1911 — aa 
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PRBCmTATioN. —During the first week there were heavy rains in the lower Mis- 
souri and middle and upper Mississippi Vaileys, the falls in northwesten Wisconsin 
being remarkably large; also in northwestern New Mexico and adjacent parts of 
Colorado and Arizona excessive rains and floods occurred. About the 17th to 23d 
there was much rain in southeastern New York and the western parts of Connecticut 
and Massachusetts; also at this time and during the last few days there were heavy 
rains in South Carolina and eastern Geoigia. For October as a whole the precipita- 
tion was above ncsrmal in most of the districts named above, and, indeed, in nearly 
all States east of the Miasiasippi, besides most of Nebraska, eastern Souflh Dakota, 
southern Minnesota, and northern and western Iowa. In most of Texas, Louisiana, 
and Arkansas, and in nearly all of Nevada and the Pacific States the precipitation 
was scanty. 

Snow. — Considerable snow fell in the northern Rocky Mountain r^on, especially 
in parts of Montana; but in most other districts there were no snows importance. 

Novsmbbb. 

Tsmbbsatubb.— A t the opening of the month cold weather had just set in over 
the upper Missouri YaHey, whence it soon spread eastward and southward to the 
A^antic and Gulf coasts. Warmer days followed in most of these r^ions, and by the 
lOih to 12th it was quite warm to the season in the central valleys and thence east- 
ward. Severe cold, however, was again prevailing in Montana by the 8th, and it 
spread first to the southwestward, but later to the eastward, bringing, about the 12th 
or 13th, a marked cold wave in most Central and Eastern States, the temperature fall 
within 24 hours being 60 to 70° or mcare in pcfftions of Iowa, Missouri, Illinois, and 
other States. Unseasonably cold weather was the rule in meet districts during the 
remainder of November, though jKrtions of the Gulf States w^e warmer than normal 
till after the 2(Hh, and some Athmtic and Pacific coast dktricts during nearly all 
fibe month. Especially coid weather |»revaOed horn the 23d to 26th in the central 
valleys and east Gulf States, and in the Gull .nd South Atlantic States at the very 
dbee el the imosith. Freezir^ temp^iatures and killing frosts atthis tiine did much 
damage hi parts of Texas and floaida, whicii seidom suffer so esdy in 
The iqiper Missouri Talley experietieed unseasoikably cdkl weather cc^tantly 
In November, notably ab^i lb® Sfib to 15th. 

pBTOmatiOK.— Btdrme wm unusuaBy numerom during November, yet few 
loeaEtieB experiended lemaiMbly heairy fialfe tom any ringle atom; but for the 
month as a whole the precipitation was somewhat more than ncrmal generally to 
eae^ward tto MiesisBippi; ato In Loniriana and small parts of Texas, most of 
in the northern Rocky Mountain and plateau regions. Scanty preoipi- 
was the rule in OMahmna, ncH’th^ Texas, and the Pacific Coast States. 

^^ 0 W.— In Idaho, Utah, Ookrado, and New Mexico the snowfall in the moun- 
fib as heavy as usual in November, and in Wytming and Montana it 
wm emeewiliMb heavier. The Norihem States tom the Dakotas to Michigan had 
more than the normal amount of snow, and in North Dakota the ground was con- 
Maatly covered and a^ times railroad traffic was seriously int^rupted. 

Dscxmbss. 

TBXBBEATimB.— Gold Weather prevailed during the opeaiiiig days in the Southern 
States, but otherwise the iiat W days ui the month were warmer than i^ormal alxpost 
ev«r 3 rwlim east ed Ih® Boc^des, save in Texas. Decidedly warm weath^ 
abewithe 8th to 16th east <d the Miasiarii^ Elver, nelaldy in Ito Hew Bugifod Stales 
asbd the lake regm. Almnttto23da<diai^tociedder wm noted m Montana, whence 
it spread ^owiy eonthward and ea^imd, fhewgh Ihe AHanlic B^btes felt tot JdlHe 
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change before the close of December. In the centaal part of the Rocky Mountain 
region the tot decade was mild, but west of the Rockies abnormal cold marked 
nearly the whole month in most districts. In the State of Washington, however, 
the weather was generally mild till near the end. 

Precipitation. — During the tot 10 <» 12 days there was but little precipitation, 
but afterwards the cotton States had almost constant rains, usually heavy, so that the 
monthly totals were generally much above normal. The r^on of greatest excess 
included Louisiana and Mississippi with p<^tions of adjoining States, In most of 
the Ohio Yalley and in a few othm* mxciheam districts east of the Mississippi River 
the month ^s totals exceeded the normal; while in most of Missouri, Kansas, and Iowa, 
eastern Nebraska, and southern Minnesota there was also a considerable excess of 
precipitation. In the Rocky Mountain r^on and to westward there was almost 
everywh^e a deficiency of precipitation, save where heavy snows occurred. 

Snow. — From the upper lakes westward there was considerable snow, and 
the ground was generally well covered. In the Northeastern States, however, there 
was unusually little snow for December. In the mountain regions of the West Ihe 
snowfall was about normal in northern districts, somewhat below normal in moet 
middle districts, and varying in amount, though generally above normal, in southern 
districts. The accumulated amounts at high levels were, as a rule, somewhat above 
the average. Th^ was unusually heavy snowfall in western South Dakota, south- 
etstem Colorado, westen Kansas, and ov& mudi of Oklahoma. 

AGBICITLTUBAL OOIiLEGES IK TOE UKITBB STATES.^ 

College instruction in agriculture is given in the colleges and universities receiving 
the benefits of the acts of Congress of July 2, 1862, August 1S90, and March 4, 1907, 
which are now in operatimi in all the States and Territories, except Alaska. The 
total number of these institutions is 67, of which 65 maintain courses of instruction 
in agricultuie. In 28 States the agricultural colI^;es are departments of the State 
universities. In 16 States and Territories separate institutions having courses in 
agriculture are maintained for the colored race. All ci the agricultural colleges for 
white persons and several of those for negroes offer four-year courses in agriculture ami 
its related sciences leading to bachelors^ degrees* and many provide for graduate 
study. About 60 of these institutions also provide special, short, or corresp<Hidence 
courses in the different branches of j^culture, including agronomy, horticulture, 
animal husbandry, poultry raisii^, cheese making, dairying, sugar making, rural en- 
gineering, fton mechanics, and other technical subjects. The ofllcers of the agri- 
cultural colleges engage quite largely in conducting farmers* instituteB and varioi&s 
other forms of collie extension. The agricultural experiment stations with very few 
exceptions are departments of the agricultural colleges. Hhe total number of persons 
in the work of education and rese^h in the land-giant collies and the 
experiment stations in 1911 was 7,862; the number of students (white) in interw» 
courses in the colleges of agriculture and mechanm arts, 45,871; the total number of 
students in tike whole institutions, including students in correspondence coursee 
and extension schools of five da3re <»* longer, 1^,528; the number of students (white) 
in the four-year coU^ coursee in agriculture, 8,488; in riiort and special ootoee, 
10,767; the total number of students in the institutions for negtoee^ 8,188, ol whom 
2,257 were enrolled in agricultural courses. Wifih a few excepticos, each of these 
collies offers free tuithm to reeidesits the State m which it is kcat^. in liie 
excepted cases sdiolarriiips are open to promlsh^ and emerge^ stu^tats; and, in all, 
opportunitieB aire found ht scmie to earn part oi thehr expmkses by their own hd>or. 
The expenses are from $1^ to 8800 fm* the school yeax. 
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Affricultitral colleges in the United States, 


State or Territory. 

Name of institution. ! 

1 

Location. 

President. 

Alabama ! 

Alabama Polytechnic Institute . . , . j 

Auburn ! 

C. C. Thach, 

Agricultural School of the Tus- j 
kegee Normal and Industrial In- | 
stitute. 1 

Tuskegee Institute j 

B. T. Washington. 


Agricultural and Mechanical Col- 
lege for Negroes. 

University of Arizona 

Normal ^ 

W. S. Buchanan. 

Arizona 

Tucson 

I A. H. Wilde. 

Arkansas i 

College of Agriculture of the Uni- 
versity of Arkansas. 

Fayetteville 

C. F. Adams,* 

f 


Branch Normal Collie 

Pine Bluff. 

F. T. Ven^ar. 

California 1 

College of Agriculture of the Uni- 
versity of California. 

Berkeley 

E. J. Wickson.* 

Odorado : 

The State Agricultural College of 
Colorado. 

FortCWlins 

C. A. Lory. 


Connecticut i Conoecticut Agricultural Collie... Stom C. L. Beach. 

Pelaware Delaware College — Newark G. A. Harter. 

State OoU^ for (Colored Students. . Dover W. C. Jason. 

FMda College of Agriculture of the tTni- Gainesville J. J. Vamon-i 

versity of Florida. 

llorida AgrfcniltQiei aiid H^an- TaUahassee N.B. Young. 

kal Coli^ lor Negroes. 

Georgia Georgia State Colk^ of Agricol- Athens A. M. Soule. 

tore. 

Georgia State Industrial College... Savannah R.R. Wright. 

Hawafi College trf Hawaii Honolulu J. W. Gilmore. 

Idaho CoOeg© of Agriculture of the Uni- Moscow W. L, Carlyle.^ 

ve^ty of Idaho. 

College A^culture of the Uni- Urbana E. Davenport.^ 

versity of Illinois. 

Indiana Schott of Agriculture of Purdue Lafayette J. H. Skinner.i 

Universaty. 

lowa Iowa State College of Agriculture Ames E. W. Stanton.* 

and Mechanic Arts. 

Kansas Kansas State Agricultural College.. Manhattan H.J. Waters. 

Kentucky The College of Agriculture of me Lexington M. A. Scovell.i 

State University. 

The Kentucky Nonnal and Indus- Fraaklort J. S. HaGiaway. 

trial Institute for Colored P«r- 

8CHKS. 

ixxusiana Louisiana State Univerdty and Baton Rouge T. B. Boyd. 

Agricultural and Mechanical 
Cottege. 

Southsm Unhrecsity and Agrfoul- New Orieans H. A. Hill. 

torM and Me^ntBical OoB^ ^ . ^ 

M ato e , C a^e ofA^ ^t cre of ti» Uai- Oiooci B.|. ^legr* 

Mttytad liiryli&AgrieBttEuidCeaee^..... m. W. ^ihpesfor. 

Process Aa»e Academy for Prinoess Anas T.H.Kaah. 

" ofud PeraStts, BMera Bra&^ef 
^ Macytod AgiMltiiiai Col- 


versity of 


J. S. HaGiaway. 


New Orieans H. A- Hill. 


MaBsacimsgttg Instltato ei 


i Ajahoirat K. L. Butterfield. 

[ Boston R. C. Maclaurin. 


llldi%aa A^rkultural College East LansiiK J.L, Snyder. 

I Cf^ege of Agriculture of the Uni- Univ«sity Faraa, St. A. F. Woods.* 

I versity of Minnesota. Paul. 

M ^^d^ ^A^^tnral and Me- Agricultural College. . . J.C. Hardy. 

Afoonz AgricultmisJ and Meehan- Aloom J. A. Martin. 

teal 

Ooiflge of Agricalture of the Uni- Columbia F, B . Mumford.* 

veraUy of MK^ouri. 

jMaat ol Ifoiea and Metahurgy of Holla L. E. Young.* 

f I |pa!l7siviwstty Missouri.* 

MMblliifdtoato Jefferson City B.F. Allen. 

JlMp|i| Afprieultuial C^fega. Boseman Jas. M. Hamilto. 

^pcdltore ta the Uni- linotto E. A. Burnett.* 




Nevada.*...^ 

New Hmeiiihho. 
New JerBcy,.,... 


K ot the Uiri- Reno J. E. StohbG. 

ego of Agri- Bmham W. B. Gihhe. 

afoad |The New B itom ridc. W. B. 6. Besaared^ 


e:maagaa 

NewMhxioo. StatoOolteise....,,,.- j W. R, OanlsMa. 

and MecshuKic Alto. * 

^ >5«tel«^Bi«*i«**moc)ritoestoag^^ 
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Agricultural colleges in the United States — Continued. 

State or Territory, j Name of institntion. | Loctation. | Presideat* 


Ne'w York 

Ncffth Carolina. 


North Dakota, 
Ohio..., 

Okkilioma. 


Oregon 

Pennsylvania. 

Porto Kiro 

Rhode Island . 
South Carolina 


South Dakota.. 

Tennessee 

Texas 


Dtah. .. 
Varmont. 

Virginia. 


WashingtCKL... 

WestYsglBia. 


Wiseonsin, 

Wyoming. 


New York State College of Agri- 
culture at Cornell Univwsity. 

The Neath Carolina CoUege of Agri- 
culture and Mechanic Arts. 

The Agricultural and Mechanical 
College for the C<^ored Race. 

North Dakota Agricultural College. 

College of Agriculture of the Ohio 1 
State University. 

Oklahoma Agricultural and Me- 
chanic^ College. 

Agricultural and Normal Univer- 
sity. 

Oregon State Agricultural Cdlege. . 

The Pennsylvania State College. . . 

University of Porto Rico 

Rhode Island State College 

The Clemson Agriculture College 
of South Carolma. 

The Colored Nonnal, Industrial, 
Agricultural, and Mechanical 
CoUege of South Carolina. 

South Dakota State College of Agri- 
culture and Mechanic Arts. 

College of Ajari culture of the Uni- 
versity of Tennessee. 

1 Agrkoltural and Mechanidd Col- 
fege of Texas, , 

Prairie View State Normal and In- J 
dustrial Ci^lege. 

The Agricultural Ckdl^ofUtah... 

University of Vermont and State 
Agricultural CoUem. 

The Virginia Agricultural and Me- 
chanical and Polytechnic 
Institute. , 

The Hampton Normal and Agri- 
. cultural Institute. 


West Raleigh., __ 

Greensboro 

Agricultural CoO^. 
Columbus 


Stillwater 

Langston 

Corvallis.,... 

State College. 

San Juan 

Kingston. j 

Clemson College 


Orangeburg.. 


BrooMngs.. 


College of Agriculture wwest Vir* 
ginm University. 

The West Virginia Colored Insti- 
tute. 

College <rf Agriculture of the Uni- 
versity trf w isconsicu 

College of Agriculture and Me- 
chanic Arts of the Univerrity of 
Wyoming. 


C<^dege Station. 

Prahie View 

Logan 

Burlingtoii.. 

Blaeksburg. 


Hamptcoi. 

Pullman.... . 
Mor^ntown. 

Institute 


L, H. Bailey.i 

D. H. HilL 
J. B. Dudley. 

J. H. Worst 

H. C. Price.* 

J. B. ConneO. 

I. E. Page. 

W. J. Kerr. 

£. £. Sparks. 

E. G. Dexter. 
Howard Edwards. 
W. M. Riggs 

R. S. Wilkins<m. 

Robert L. Slagle. 
Brown Ayres. 

R. T. MihHff. 

E. L. Blaekshear. 

J. A. Wfdtsoe. 

J. L. HUis » 

P. B. Barringer. 

H. B. FrisseH. 

E. A. Bryan. 

E. D. SanderaoKU* 

Byrd PrinermaQ. 

H. lu Boss^,* 

C. O. Medea. 


I Director. * Dean, 

AG^BICUXTXnBtAi EXPEBIMENT STATIONS OP THE UNITED STATES, 
THEm LOCATIONS AND DIBBGTOES. 


Alabama (Coliege), Auburn: J, P, Duggar. 
Alabama (Canebrake), Uniontown; L. H. 

Alabama (Tuskegee), Tusfcegee Institute: G. W- 
Oarver. 

Alaska, Sitka (Rampart, Ko diafc ^a nd Fakbaaks): 

C, C. Geoigeson,i 
Aiiaona, Tucson: R. H. Forbes. 

Arkansas, Fayetteville; C. F. Adams. 

California, Berkley: E. J. Wfcfcson. 

ColcHado, Fort Collins: C, P. GiBetto. 

Connecticat (State), New Haven: E. H. J edkka* 
CkOBeotaeut (Stwrrs), St<»rs: D- A. OtntoR . 
Delaware, Newark: Harry Hayward. 

FkoMa^ GainesviBe: P. H. Roiib* 

Georgia, Ezpmmmzt: M. V. OatvM. 

Guam:* J. B. Thompaon-t 
Hawaii (Federal), Aonoinlu: B. V, WSeoQcJ 
HawMi (Sugar ITanteis’), Hesiolxihii. C, F, Sekart. 
Idaho, Moscow: W. L. (Sulyte* 

Urbana: E, Datvmport. 

tspeeiaiagent^^ia^ * 


I lndhua, Lafayette: Arthur Goss. 

Iowa, Ames: C. F. Curtiss. 

, Kan^ ICmhattmt: £, H. Weiseler. 
i Kentucky, Leiingtmi: M. A. SoovelL 
Louisiana (Sugar), New Orleans; W. E. Dodson. 

I Loulsiusa (State), Baton Rouge: W. B. Dodson, 
r Loni^aaft (NcathX W.R. Dodson. 

Louisiana (Rice), Crowley: W. R. Dodson. 

I Maine, Onrno: C. D. Woods. 

* Maryland, GoUeige Park: H. J. Patterson. 

] Massachusetts, Amherst: W. P. Brooks, 
j Mkhlgan, East Lansu^ R. S. Sbam. 

{ Mhmeaota, Univasstty Farm, Bt. ¥mil: A. ^F. 

Woods. , . 

MIssissipfa, Agricutawi M. B. UoyA 

I MisBOcui (Oolkge), 

M^soorl (Fruit)* ICoimlaiEt Gmvf; Faoi Evans. 

Boaeman: R B, linSSe^ 

Ndiraska, linootn: E. A. Burnett, 

Nevada, Reno: G. H. True. 

Add^: Isisrdof Ouasm, viaSanFranefoeok 



518 TBABBOOK OF THE DEPABTMEKT OF AGBIGULTHEE. 


New HampfiliLre, Durtiam: J. C. Ken<M. 

New J«sey (State), New Brunkswick: J. G. Lip- ! 
man. 

New Jersey (C!oJ^), New Branswick: J. G. Lip- ' 
piiun. 

New Mexico, State Ckrflege: Luther Foster. 

New York (State), <5eiieva: W. H. Jordan, 

New York (Oomeil), Ithaca: L. H. Bailey. 

North CTaroHna (College), West Raleigh: C. B. WB- 
Uams. 

North Carolina (State), R^igh: B. W. Kilgore. 
North Dakota, Agricultural College: J. H, Worst. 
Ohio, Wooster: C. E. Thorne. 

Oklahoma, Stillwater; J. A. Wilson. 

Oregon, Corvallis: J. Withycombe. 

Pwinsylvania. State CoUege: T. F. Hunt. 


Pennsylvania (Institute of Animal Nutrition), 
State CoU^e: H. P, Armsby. 

Porto Rico (Federal), Mayaguez: D. W. May.* 
Porto Rico (Sugar), Rio Piedras: J. T. Crawley. 
Rhode Island, Kingston: H. J. Wheeler. 

South Carolina, Clemson CoU^e: J. N. Harper. 
South Dakota, Brookings: J. W. Wilson. 
Tennessee, Knoxville: H. A. Morgan. 

Texas, CoU^ Station: B. Youngblood. 

Utah, Logan: E. D. BaU. 

Vsmont, Buiiington: J. L. Hills. 

\Trginia (Collie), Blacksburg: S. W. Fletcher. 
"Virginia (Truck), Norfolk: T. C. Johnson. 
Washington, PuUman: R. W. Thatcher. 

West Virginia, Moigantown: E. D. Sanderson. 
Wisconsin, Madison: H. L. Russell. 

Wyoming, Laramie: H. G. Knight. 


STAI*E OFFICIALS m CHARGE OP AGBICTrLTHBE. 


Alabama: Cmanilssicmer of Agriculture, Montgom- 
ery. 

Aiaaka: Special Agmt in charge of Experiment Sta- 
tloosy Sitka. 

AriBoeta: !>hectQr of Erqyedmeint Statics, Tucroin 
Aikanaas: C^imtinUoiier of Agriculture, Little 
Reek. 


Nebraska: Secretary of State Board of Agriculture, 
Lmcom. 

Keva^: Secretary of State Board of Agriculture, 
Carson City. 

New Hampshire: Secretary of State Board of Agri- 
culture, Concord. 

New Jmey: Secretary of State Board of Agricul- 


C^iiiforma: Secretary of State Board of Agriculture, 
Sacramento. 

Colorado: Secretary of State Board of Agriculture, 
Fort CUsBins. 

Comiee^icut: Secreiazy of State Board ol Agricul* 
ture, Hartford. 

Delaware; Secretary of State Board of Agrioaituro, 
Dover. 

Ftoriili; CommieslDiier Agrieuitine, Tallahassee. 
Georgia; Comsdaskmer of Agrksidtixre, Atlanta. 
MxwOt Seerattfy of TfirrBocIM Board of Agricul- 


r of Imarigmtiwt, L^>or, and 

Beiae^ 

afaMis: Secrotary ^ State Board of AgMfqre, 
iwAma* Oe en eta ry of Sl«ia Baaed of Agiieeitnre, 


l«ii»n;Saondwt «f SM Mid 

; Baoralary of Stale Board of igriosttnre, 


ICoiiBBky; CSommisBamr of Agrienltsio, Frank- 

'MU 

of Agiioaltare. Man 


Idal:* 

ifewi a ffha i id'ti i ii Seoroiaty alBla«e Bear d of AgrieuI* 
tnra,BcH*aii. 

Michigaii: Secretary of SM Board of Agricnltnre, 
EastLanaing. 

Mbmasota; Seerela ry of State Agricvitajal Soe^ty, 
St Paul. 

Misdssippi: ComnsMoner of Agrienttiire, JmtAmm. 
MlaSMUt: Secretary of MIe Beard of A g ricK dtn r e y 
Cdmaatbla. 

Mdtdaiia: Cemmisdiioer of HetoBal 


ture, Trenton. 

New Mexico: Director of Experiment Station, Agri- 
cultural College. 

New York: Coamnissioner of Agriculture, Albany. 

North Carolina; Commissioner oC Agrictiltore, 
Raleigh. 

North Dakota: Commissioner of Agriculture, Bis- 
marck. 

Ohio: Secrotary of State Board of Agriculture, Co- 
lumbus 

Okiabema; Prerident of State Board of Agriculture, 
Oktahmna ^ ^ * 

Oregon; Seorotazy State B^ard of ApMli^ 
SatesB. 

P e pB Bj r hm aia; decrofe»y ef Harris- 

hmg. 

Ph^pfiaB Idaada: Dheetor of Agriculture, Manila. 

Mte Mo: DIrecior of Experiment Station, Maya* 

' gtMa; 

Rhede Idand; Seerotary of State Board of Agricul- 
ture, Providence. 

8oa& CareliBa; CTommlssioner of Agriculture, Co- 
lumhla. 

Soa& Dakota: Secretary of State Board of Agricul- 
ture, Huron. 

Taonessee; Commisrioner of Agriculture, Nashville. 

Texas: Cmnmissioner of Agriculture, Austin. 

Utah: Director of Experimrat Station, Logan. 

Vermont: CommisrioDer of Agriculture, Plainfield, 

Vir gi nia : (Commissioner of Agrieultoi^ Richmond. 

Washington: Director of Experiment Station, Ptdl- 
man. 

West Virghfia: Secretary ot State Board of Agrierd- 
tare, Charleston. 

WisooQBhi: Secretary of State Board of Agricifitsxe, 
Macfiatm 

Wyozafag: Dtreetor ot BxpestoienI SlaMif hash 
amto. 
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STATISTICS OF THE PBXKCXPAL CHOPS. 

I'igiiresfumished by the Bureau of Statistics. Beoartment of Agriculture, except ^bere otherwise stated. 

{All prices are gold.] 

CORN. 

Com area of countries nained^ 190$-i9W, 


Country. 

im 

1907 

1906 

1909 

1910 

NORTH AMERICA. 

United States 

Canada: 

Ontario 

Quebec 

Mexico 

SOUTH AMERICA. 

Argentina 

Ch^ 

Acres. 

96,738,000 

; 289.500 

(') 

Acres. 

99.931,000 

338,600 

1 35,800 

(') 

! 

Acres. 

101,788,000 

332,200 
23, m 
0) 

Acres. 

98.383,000 

320,000 

32,300 

(*) 

Acres. 

101,065,000 

299,000 

29,100 

13,375,400 

6,714,400 

52,200 

411,100 

7,045,600 

i 0) 

524,200 

j 6,719,300 

1 62,600 
! 0) 

7,348,500 

62,000 

502,300 

7,425,400 

67,300 

C) 

Uruguay 

EUROPE. 

Austria-Hungary: 

Austria 

Hungary proper 

Croatia-SlaTooia 

Bosnia-HeraegoYma 

Total Austria-Hungary 

Bulgaria. 

Fraaue 

Italy 

847,500 

1 5,714,300 
1,004,800 
711,300 

860,800 
6,031,600 
988,100 
nr, 900 

1 

845,100 

5,831,100 

1,033,300 

702,900 

831,200 

6,209,600 

1,003,200 

529,900 

770,400 
5,907,790 
1,004,200 
494, 300 

8.277,900 

8,^. 400 

8,412,400 

8,573,900 

8.266,500 

1.254,400 

1,154,900 

4,^1,000 

(*) 

6,144,500 

1,231,300 

1.236.500 

4.483.500 
0) 

4,766,600 

1,410,400 

1,226,200 

4,444,700 

(») 

4,992,300 

1.501.000 
1,222,600 

4.005.000 
(0 

5,247, 1(» 

1.511.100 

1.192.100 
3,757,300 

4,^000 

Portugal. 

Routnania 

Russia: 

Russia proper 

Poland 

2,573,300 

0) 

630.000 

2.809.300 

(1) 

571,300 

2,970.900 

(0 

659,400 

3,050,800 

(1) 

733,000 


Northern Caucasia 

Total Russia (European) 

Servta i 

1- 

*3,203,300 

*3,470,600 

*3,630,300 

*3,784,400 


C) 

1,103,000 

1,356,400 

1,109,500 

1,392,600 
1,133,300 1 

1,383,800 

1,149,100 

1,4^,500 

1,145,100 

Spain... 

ASIA. 

British India (including native States)....! 

5,790,500 

6,171,700 

(0 

1 

0,298,400 i 
128,700! 

0,784,200 

120,300 

6,857,900 

C) 



afrr;a. 

A^ia 

Ecypt 

37,500 

1,837,^ 

m 

K,0Q0 

1,867.700 

C*) 

37,600 

1,868,100 

C) 

53.500 

1,^0,600 

0) 

34,900 

HI 

Union South Africa — 

AUSTSALASIA. 

Australia: 

Queensland 

New South Wales 

Victoria 

Western Australia 

South Australia... 

113,700 

189,400 

U,800 

100 

199,860 { 
174,100; 
11,6001 
100 

127,100 

m,o0o 

10,900 

260 

127,790 

180,800 

t%m 

m 

200 

209 

New Zealand 

Total Austraiaria j 

"‘■"iAs6o‘ 

8,900 i 

8.900 


12,809 

325,800 

^,$00 


384,200 

3f77,lfi0 


> No 0 €lcial statistics olaerea; estixsates of prmlfKvtlOQ on p. S2g 
’ Sxiskeivo of Fola&A 
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CORN— Continued. 

Cam crop of countries named, 19CS-19X0. 
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COBN— Continued. 

Acreage^ production, value, pricee, and exports of com in the United States, IS §9-1 921, 
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CORN— Continued, 

Acreage, producfio/i, /am value, and dUiribution of com in the United States, by States^ 

1911-1909. 


State 

att4 Division. 


Acreage. 


1911 


1910 


im 

(Census,) 


Production. 


1911 


1910 


1909 

(Census.) 


Maine 

Neir HsmpsMPS . 

Vennont 

Massachusetts..,. 
Rhode XsUnd.... 

Cmmeeticut 

Hew York 

Hew Jersey 

PeimsyiTBiiia — 


N, Atlantic.. 


Delaware 

Maryland.^ 

Vkgiaja.., 

West Vlr^hMa.. 
KortaiOBxniina. 
Booth Oarciioa. 


S. AtMatie. 


Ohio.,,. 

Indiana, 

iHiiyiii g . 

Michjlgim, 


H.C.fi.Hi8a.R 


pnrth Didsela..,,. 
Bmdh Dakota 







ntfwUeadm.» 

Artaena...,,. 

Utah 

Hevada,..,. 

Itkiho 

Washii^toft. 

Oregon 

Cahiomia... 


Far Weatera. 
Uzdted States.. J 


Acres. 

18.000 

23.000 
^.000 

47.000 

11.000 

59,000 

530.000 

270.000 

1,435,000 


^430,000 

195.000 

670.000 

1.980.000 

707.000 

2.700.000 

1.790.000 

3.692.000 
636^000 


12,370,000 


3,000,000 

4.860.000 

10, 150,000 

1.600.000 

1,600,000 


22,190,600 


2,mOD0 




wt,m 

7,425,000 




%mm 

1,800,000 

7.300.900 

5.975.900 

2.380.900 


00^635,900 


09^909 

lOrOOO 


6,609 
1,909 
li,«00 
00^ 000 
nm 
a, 000 


938,090 


Acres, 

17.000 

22.000 

44.000 

45.000 

10.000 

57,000 

525,000 

2^,000 

1,430,000 


Acres, 

15.000 

20.000 

4a, m 

42.000 

10.000 

53,000 

512.000 

265.000 

1,381,000 


Bushels. 

792.000 

1.035.000 

1.888.000 

2,068,000 

495.000 

2,862,000 

20.405.000 

9,936,000 

63.856.000 


Bushels, 

782,000 

1,012,000 

1,892,000 

2,016,000 

400,000 

3.032.000 

20,106,000 

9.612.000 

58,630,000 


Bushels. 

649.000 

918.000 

1.715.000 

2.029.000 
3i^,000 

2.531.000 
18,116,000 
10,001,000 
41,494,000 


2.417.000 

193,^ 

660.000 

1.960.000 
700,000 

2.650.000 

1.707.000 

3.585.000 
630.000 


2.341.000 

189.000 

647.000 

1.860.000 

676.000 

2.459.000 

1.566.000 

3.383.000 

606.000 


103.337,000 

6.630.000 

24.455.000 

47.620.000 

18.170.000 

49.680.000 

32.578.000 

59.072.000 

9.288.000 


97.516.000 

6.137.000 

22 . 110.000 
49,^,000 
18,200,000 

49.290.000 

31.580.000 

51.982.000 

8.100.000 


77,8^^,006 

4.840.000 

17.924.000 

38.295.000 

17.119.000 

34.063.000 

20.872.000 

39.375.000 

7.024.000 


12,085,000 


11,386.000 


247,391.000 


237,m000 


179,512,000 


3.960.000 

4.800.000 

10,250,000 

1.670.000 

1.530.000 


3.916.000 

4.901.000 
10,0«$.000 

1.590.000 

1.458.000 


150.540.000 

174.600.000 

334.960.000 

55.770.000 

58.060.000 


144.540.000 
188,6^,000 

400.775.000 

54.108.000 

49.400.000 


157.513.000 

m,m,m 

390.219.000 

52.907.000 

49.163.000 


22,200,000 


in,9U.00O 


773,940,000 


837,463,000 


845,298,000 


2.040.000 
9, ^,000 
7,509,090 

aio,m 

2,166,008 

7.495.000 


2.004.000 

8.229.000 

7.114.000 
185,006 


%10O,4iO 


74,140,000 

386,358,000 

19^498,068 

iigaafc..iwa 


66,708,000 


€7,897,098 




i;550,OOO 

180.133.000 

154.663.000 








1,096,024.000 


996,359,000 


iSSS 

%mh,m 

%m,m 

i,m,m 

5,735,000 

2,390,900 


%m,m 

%im,m 

2.573.000 
^173,000 
l,m,0QD 

5.130.000 

5.914.000 

2.277.000 


18,600^006 

81,120,000 

54,000,000 

54.150.000 

33.300.000 

68.350.000 

36.888.000 

48,712,000 


101.500.000 
88,060,000 

61.300.000 

53.095.000 

42.055.000 

140.080.000 

91.760.000 

57.360.000 


83.348.000 

67.682.000 

30.696.000 

28.429.000 

26.010.000 

75.499.000 

94.283.000 

37.610.000 


29^847,000 


26,240,000 


482,120,000 


625.210,000 


443,557,000 


18,000 

a, 800 

348,800 

89.000 

15.000 

7.000 

1.000 

10.000 
28,008 
18.000 
10,000 


10.000 

8,000 

3^,000 

86,000 

18,000 

7.000 

1.000 

8,000 

36.000 

17.000 
5^000 


539.000 

195.000 
5,22^000 
2,322,000 

4^000 

280.000 
30,000 

380.000 

855.000 
570^000 

1,838,000 


388.000 

110.000 

6.885.000 

2.047.000 

488.000 
211^000 

30,000 

320.000 

784.000 
458,060 

1.875.000 


274,003 

176.000 
4,90^008 
1,1^,000 

299.000 
179,008 

^,008 

318.000 

^12 




588,000 


12,065.000 


13,578,000 


8,815,808 


185,825.600 


m,m,m 


86.383.900 &5S|,468,860 &886,268.0OO 


2,5^,188,908 
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CX)EN — CJontinued . 

Acreage, production, fwrm value, and dtsiribution oj com in the United States, by Stales, 

Continued . 


State and Dfrlskin. 


Maine 

Hew Hamp^re 

Vermont 

Maasacmasette .. 
Biede Island... 

Ceumfeetiicat 

Hew York...... 

New Jersey 

Petmsyivania... 

N. Atlantlc... 

Belaware ....... 

Maryland 

Virginia 

West Vir^nia. . . 
Kortb Cmlina. 
Scm^cWolina.. 



S. Atlantic 


Ohio....* 

In diana 

nuoftis 

ytehfai^ti ... 

WIseonsixi 

lir.€.S.l^ B. 

ISteneaota. 

Iowa 

Misouri 

North Dakota 

South Dakota 

Nebraska 

iraTi<y .s 

N. C. W. M. K... 

Kentettfcy 

Tenneeaee 

Alabaim 

lQsslS£d[ppi 

lioulsiana 

Teocas 

OldaiiNmia ......... 


& Central.. 

Usmtsm 

Wyomteg 

Cdbrado 

New Mexico. 

Aritona 

Utah 

Nevada 

Idaho 

Wasb^gton.. 


Far Weetem...... 

Unhad States-;.-. 


Value basis Dec. 1 price. 

Farm reserves of old crop 
Nov, 1. 

Shipped.^ 

IPll 

1910 

1900 ' 

1911 

1910 

DoOerr. 

DoUart, 

DoUart. 

Butkeit. 

Bvukels, 

Per cent- 




16,000 

6,000 

1 




12,000 

7,000 

0 

1,509.000 


1,252,000 

47,000 

51,000 

0 

1,716,000 

1,434,000 

1,644,000 

51,000 

51,000 

0 

470,000 




21,000 

i 




58,000 

1 




402,000 

290,000 

2 




461,000 

550,000 

IS 

43,423,000 



2,521,000 

I,4U,000 

7 

73,822,000 

59,357,000 

55,948,000 

3,610,000 

2,445,000 

6.2 



2,807,000 

206,000 

136,000 

34 



11,651,000 

653,000 

556,000 

24 



28,3^,000 

1,999,000 

1,1^,000 

9 



12,668,000 

666,000 

548.000 

3 

' Tf n V 


28,964.000 

1,479,000 

740, m 

5 

1 i' <V< 

18,785,000 

1,108,000 

647,000 

4 

1 mV 


33,862,000 

1,948,000 

906,000 

3 

7,m,m 


$,830,000 

90,000 

56,000 

2 

194,075.000 

171,7^,000 

142,800,000 

7,4tKl,000 

4,747,000 

7.6 

87,313.000 

06,488,000 

88,207,000 

5,059,000 

AO33,000 

2S 

94,284,000 

75,456,000 

97,748,000 

8,300,006 

10,948,000 

31 

184,222,000 

152,294,000 

202,914,000 

19,638,000 

21,852,000 

44 

36,260,000 

28,677,000 

32,273,000 

1,894,000 

1,852,000 

4 

34,048,000 

25,688,000 

29,498,000 

1,067,000 

1,377,000 

3 

486,017,000 

348,603,000 

450,640,000 

35,978,000 

44,062,000 

31.4 



33,270,000 

2.535,000 

A0S5,OOO 

14 



167,458,000 

lA 503,000 

20.505,000 

30 



112,94^000 

17,572,000 

6,891,000 

12 



2,71^000 

41,000 

64,000 

* 1 



27,779,000 

840,000 

2,600,000 

31 



90,066,000 

9,578,000 

14,056,000 

30 

KiSdSkiLd 


83,512,000 

9. 353.000 ■ 

6,495,000 

1 18 

513,088,000 

430,863,000 

517,745,000 

58,462,000 

53,560,000 

^.1 


HiS^ESlI 

61,676,000 

5,075,000 

A 167, 000 

7 


t itt Vta 

47,378,000 

3,522,000 

1,963,000 

16 



26,001,000 

1,026,000 

338,000 

a 



23,027,000 

903,000 

284,000 

3 



17,9^,000 

841,000 

260,000 

la 



67,379,000 


1,067,000 

3 


46,798,000 

61,850,000 


1,886,000 

16 


33,260,000 

27,079,000 

2^065,000 

619,000 

4 




1^100,000 

10,594,000 

7.8 


350, ODO 


2,000 

4,000 

3 

m 

73,000 

138,000 

1,003 

2,000 

« 


A13i,OO0 


131,000 

221,000 

IS 


1,842,000 

1,0^,000 

61,000 

27,000 

9 


537,000 

290,000 

2D,000 

4,000 

9 

m 

178,000 

mm 

0 

1,000 

S 

fTi 

30,000 

tB,m 

0 

0 


ii^ 

227,000 

mooo 

2,000 

2,000 

s 


588,060 

^000 

7,000 

7,000 

^ 4 


307,000* 

m,m 







»,«aD 

%m 

m 

Hss^m 

9,^000 

7,m,m 

m,fm 

mm 

’ M-il 





mmm\ 

20.S 


I Pereeiitage oCitail whi^ was oat <tf eoiBily of growili. 
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CORN— Continued- 


Average gield per acrcy and farm price per bushel of corn in the United States, IStO-lBll, 


Yield per acre. 


Farm price per bnsiiel. 



I’mTen^aries. 
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CORN — Continued. 

Wholesale prices of com per 1898-1911, 


New York. : Baltimore- ! Cincmnati. 


San Fraai- 
cisco. 


Miaed.» Ko.2. Mo. 2. N,.3.» Ko.2. 

Low. |h^ . Low. [nig^L Low. Low, [High. Low. I^ow. iHigh, Low, [High. 







































S7 70- 


36 


36i $0.S5 
36| 1.05 
43 1.00 


37 70i 35 70 1-10 

57 701 401 Odi 1.30 

401 561 39 55 1.171 




^Nb.2giiiSe,! 


* im^mL 
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CORN— Continued . 

IntematioTud trade m com, iridydmg com meed, 1906-1910 — Continued. 

IMPORTS. 


Country. 

Year 

nidg— 

1906 1 

1 1907 

1908 

1 igos ! 

1 1910 




BntieU. 

Batfteif. 

1 

Bvt&ets. 

Bn^els. 

Bwikets. 

Austria-HoEDgary 

Jan. 

1 

7,198,839 

4,002,712 

3,106,663 

4,050,645 

2,494,032 



Jan. 

1 

20,125,507 

23,505,832 

19,158,096 

22,099,848 

25,035,630 

BriSsh South Africa 

Jan. 

1 

315,835 

51,298 

145,275 

156,^ 

69.463 

Canada 

Jaa. 

1 

12,714,257 

16,187,679 

6,812,833 

7,563,688 

10,767,402 

Cuba 

Jan. 

1 

2,489,087 

3,153,^ 

1,837,974 

2,249,996 

3,002,432 

IDemmarii: 

Jan. 

1 

18,855,752 

17,855,141 

10,445,555 

9,151,749 

7,217,422 

Egypt 

Jan. 

1 

1,438,435 

196,539 

845,206 

748,865 

83,038 

France 

Jan. 

1 

14,509,103 

16,850,618 

9,629,979 

11,213,413 

15,348,323 

Germany i 

Jan. 

1 

44,883,052 

49,293,029 

26,372,295 

27,833,917 

22,662,742 

Italy 

Jan. 

1 

8,666,763 

2,815,120 

2,967,496 

8,459,966 

15,756,324 

Mexico 

Jan. 

1 

1,882,218 

1,554,145 

179, 157 

1,167,733 

8,907,181 

Netherlands 

Jam 

1 

25,305,233 

29,192,195 

25,261,400 

22,914,269 

21,511,620 

Norway 

Jan. 

1 

718,276 

1,937,926 

809,841 

965,347 

788,600 

Portugal 

Jan. 

1 

370,611 

577,726 

2,015,388 

2,367,800 

518,042 

Russia 

Jan. 

1 

456,481 

550,841 

355,769 i 

212,817 

*72,870 

Sf«un.... 

Jan. 

1 

2,647,975 

4,552,178 

3,320,040 

6,411,009 i 

7,526,303 

Swede© 

Jan. 

1 


330,588 

488,077 i 

272,284 

277,160 

Switasesiand 

Jan. 

1 

2,887, m 

2,867,764 

2,480,164 i 

3,143,216 

3,606,403 

United Kingdom 

Jan. 

1 

97,736,^ 

106,708,648 

68,186,271 i 

78,057,366 

73,«6,8S2 

Other oountrics - 


••• 

4,812,269 

3,163,038 

2,909,000 i 

z,m,m 

*2,891,000 

Total 



^578»783 

2^,345,812 

187,346,478 | 

212,532,338 

221,921,830 


1 Hot includmg fi:ee ports {Hrior to Mar. 1, 1966. * Year be^builiig laa. L 


WHEAT. 


Wheat area of ixmUrv^ named, 1907-1911. 


Country. 




1910 

mx 

NOKTH AHEBICa. 

United States 

Canada; 

New Brunswicic 

Ontario. 

Manitoba 

Saskatchewan 

Alberta 

Other 

Total Osmada 

Acres. 

45.211,000 

Acret. 

47,557,000 

Acrea. 

1 44,261,000 

Acre*. 

45,681,000 

\ Aem. 

1 40,^13,000 

20,600 

&»,700 

2,789,500 

2,047,700 

207,900 

164,000 

20,200 

812,400 

2.997.000 

2.396.000 
271,000 
153,700 

Smils 

§§§§§§ 

Hia 

mm 

6,069,466 

6,^0,300 

7,750,400 

9,294,800 

10,374,000 

m 

(D 

(U 

2,627,600 

0) 



aotyrs ambbica. 

Argentina,... 

Ci& 

14,066,606 

^^306 

14,232,900 

1,142,800 

811,800 

14,981,900 

1,106,600 

683,900 

14,422,100 
1,179,300 
U) ! 

15,461,600 

Skm 

Uruguay 

EUBOPB. 

AiKtela-Hiingary; 

Au^aia.... — - 

Hu^iry jproper 

Ckmna^s&Tciila.. 

Boeo^Heraa^orte... — 

Total AtasIrla^Hungary. 

2.914.900 

8.069.900 
imm 
^,m 

2,950.600 

8,716,000; 

msoo 

202,100 

2,9^100 

8,036,500 

20^1061 

2,m^m 

igwi 

Aakfw 

;*as 

192,800 



11,916,900 ! 


3^300,890 


1 Ho staMies or area. 
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WHEAT—Continued. 

Wheat area of countries named, 1907-1911 — Continued. 


Coos try. 

1907 

1908 

1909 

1910 

1911 

EUROPE— oontinoed. 

Acret. 

392.500 
2,414,700 

100,100 

C) 

16.253.200 
4,316,400 

(n 

12.923.200 
C) 

134.500 
12,400 

(n 

Acres. 

377,600 

2,422,700 

(1) 

Acres. 

389,800 

Acres. 

2,690,200 

Acres. 

nii&Rria , 

2,570,200 

<0 





Ftalan4-. 


<7 

h) 

M 

•* 

16,220,600 

4,656,900 

(}) 

16,m300 
4,525, «X) j 

C) 

16,198,300 

15,903,900 

Oerstanj 

4,800,900 

4,878,200 

OfoeGe. - 

(7 

(0 

Italy 

12,621,100 

(1) 

11,635,900 

iy,700 

0) 

11,758,500 
0) ' 
135,300 

C) 

11,741,200 

(0 

140,700 

C) 

ICODtPDe^TO. - 

Kutbe^lsjocis... - 

139,000 

Norway....-..--*- 

Foctx^^ - - 

(i) 

(1) 

<7 

1,211,200 

Boomaoia 

4, ^,100 

4,452,000 

4,173,000 

4,814,000 

4,769,^ 
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WHEAT — Continued. 

Wheat crop of countries named, 1907-1911. 


Country. 


1907 

1908 

1909 

1910 

1911 

BuakeU. 

634,OS7,000 

664,602,000 

Bui\eU. { 
683,350,000 | 

BuslifU. 

635.121,000 

Buikelt. 

621,338,000 



411,000 

18.019.000 

39.888.000 

27.692.000 

4.194.000 

2.687.000 

349,000 

18.057.000 

50.269.000 

34.742.000 

6.842.000 

2.175.000 

1 

395,000 j 
16,262.000 
52^706,000 
85,107,000 

9.579.000 

2.606.000 j 

371,000 

17.805.000 

41.159.000 

81.139.000 

6.593.000 

2.923.000 

270,000 

19,^,000 

00,275,000 

97,0^,000 

36.143,000 

2,248,000 

92,691,000 

112,434,000 

166,744.000 ! 

149,990,000 

215,851,000 

10,000,000 

10,000,000 

10,000,000 } 

11,976,000 

12,000,000 

736,778,000 

787,036,000 

860,094,000 j 797,087,000 

849,189,000 

155,991,000 

16,776,000 

6,867,000 

192,487,000 
18,967,000 
7, ^,000 

156,162,000 

17,743,000 

8,596,000 

131,010,000 

19,743,000 

7,750,000 

145,961,000 

18,000,000 

6,009,000 

178,634,000 

218,884,000 

182,500,000 

158,506,000 

169,990,000 

52.369.000 
120,509,000 

10.170.000 
2,100,000 

62,120,000 

152.205,000 

13,230,000 

3,OS@,000 

Kj-f^iTTniST'i 


58.830.000 

15.210.000 
2,041,000 

185,217,000 



241,304,060 

2S0,061,O6O 

§§ig§§§§§§§§§ 

13.393.000 
36,^,000 

4,318,006 

111,000 

817.765.000 

133.442.000 
8,000,000 

152.236.000 
200,000 

5,121,000 

333,000 

8.000,000 

54.813.000 

14.603.000 

32.071.000 

3.829.000 

134.000 

356.183.000 
138,000,000 

7.000. 000 

189.959.000 

200.000 
4.158.COO 

313,000 

8.000. 000 

56.751.000 

12,440,600 

42,247,000 

4,547,006 

125.000 

257.667.000 

141.884.000 

7.000. 000 

153.168.000 

200.000 
4,371,000 

294,000 

9.000. 000 

110.761.000 

I4,03A00O 
48,000,000 
4» 400, 600 

m.ooo 

315,444,000 

8,000,000 
m,396,Q00 
200,600 
Sy 648,000 
271,000 
U, 850,000 
90,880,000 

1 

340,416,000 

18,173,000 

79,184,009 

383,016,000 

21,182,000 

84,964,600 

586,819,000 
21,194,000 
HI, 465,000 

m/m 

wmm 





■iBBBflBBfli 


43r,773,00d 

489,162,000 

711,478,000 

6»,4I3,O0O 

417,016,000 

8.375.000 
. 100,331,000 

6.279.000 
4,000,000 

. 18,000,000 

n,m,m 

115,970,000 

3,5S7,O09 
ao, 900,090 

13,909,000 

1^,106,000 

6.978.000 

3.668.000 
20,000,000 

12,006,000 

137,448,000 

7.450.000 

2.756.000 
19,462,000 

13.000. 600 
148,^,000 

7.945.000 

3.624.000 

20.000. 000 

. 53,8^,000 

1.953.000 

1.138.000 
1,3^,000 

.{ 58,31^,006 

51,371,000 

1,854,009 

990,000 

1,438,000 

j 55,m,009 

60,121,000 

3ilU,000 

1.147.000 

1.809.000 

1 ^188,000 

53,464,000 

2,O3D«QO0 

1,122,000 

1,716,000 

1 

t. 

008,000 

|l, €76^ 344,000 




NOSTH AUEBICA. 

United States 


New Brunswick. 

Ontario 

Maziitoba 

Seskatcfaewan... 

Alberta 

Otto 


SOUTH A3IBBICA. 


Argentina. . , 

Chue 

Uruguay — 

Total. 


EUEOPS. 

Amiria-Htiiigary; 

Austria. 

Hongaiy proper 

Croetia-SlaTonia 

Bosma-Hersegovina . 


Total Austria-Hungary. 


Hnlazid 

France 

Germany 

Greece 

Italy 

Montenegro.. 

Netherlands. 

Norway 

Porto^ — 
Homnania... 


Russia: 


Pdand. 

Nortbem Caucasia.. 


Tdal Bassia (European) . . 


Serrla 

Spain... 

Sweden. 

Switaeriand 

Turkey (European). 

United Hingdom: 
Great Britam— 

England 

Scotland 

Wales, 

Irdand 


Total United Kingdom ) 


20139®— TBK 1911 34 
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WHEAT— Continued. 

Wheat crop of countries named, 1907-1911— Continued. 


Country. 

1907 

1908 

1909 

1910 

1911 

ASU. 

Biil^ Xsdia., mdudiag sucb na- 

Uto States as 

Cyprus 

Tapaoese Empire: 

Japan 

Formosa 

Total J^wmese Empire 

Faisia 

Buiktls. 

2,636,000 

Suihds. 

227,983,000 

2,556,000 

Bwihelt. 

284,361,000 

1,912,000 


Butifuis. 

366,630,000 

1,963,000 

22,796,000 

200,000 

22,587,000 

200,000 

22,966,000 

200,000 



22,996,000 

22,787,000 

23,166,000 

24,687,000 

25,020,000 

18,000,000 

16,000,000 

16,000,000 

16,000,000 

16,000,000 

Euasia: 

Omtral Asia 

27.085.000 

45.771.000 
63,000 

21.416.000 

55.755.000 
66,000 

26.429.000 

45.266.000 
94,000 



^berm 



Transcaucasia.. 




Total Bussia (AsialK) 

Tmiaef iAskttSc) 

TM 

AtmcA. 



fgf* 

tJsicMi ^ Atto 

Total 

AWmAULOLk. 

Awteiila: 

QoMBslaiid.. - 

^soS^watei./... 

l^i^Qeia 

V fia«^Amtiaila..«..^ 

' ' Wegfcti^Auatiiiia 

^Mai Australia 

.TMAuvipMa.... 

Gsmia total..... 



72,919,000 

77,237,000 

71,792,000 

76,282,000 

62,475,000 



35,000,000 

35,000,000 

35,000,000 

466,573,000 

^,563,000 

432,231,000 

512, 1^,000 

510,088,000 

31,261,000 

^,000,000 

6.314.000 

2.500.000 

29,739,000 

30,000,000 

3.674.000 

2.500.000 

34,769,000 

30,000,000 

6.430.000 

2.500.000 

39.374.000 

32.623.000 

5.512.000 

2.500.000 

35.874.000 

37.932.000 
5,000,000 
2,500,000 

70,075,000 


73,699,000 

80,009,000 

81,306,000 


§§¥§§§ 



1.055.000 

28.793.000 

35.910.000 

25.112.000 

6.083.000 

1.156.000 


46,063,000 

5,743,000 



98,106,000 

8,535,000 


51,806,000 

73,612,000 1 

102,271,000 1 

106,644,000 

5,133,966,000 

517,000 





A^mi^e fkld of t0^ in ootmirie* named, huaMs per acre, 1$90~191X. 


'"'"'T'" r '■ — 

Year. 

Uzdted 

States. 

Russia 

Euro- 

peaa.1 

QcJS 

mauy.i 

Aastna.1 

HtmgaiT 

proper.* 

France.* 

United 

Klng- 

dem.* 

Ama«n<l966-19«i). 

l«ie 

im 

1904.. 

1905.. .. ]. ■ 

1906 ■ 

1907 ' 

1908 

1909 

mo 

1911 

1A2 

14.1 

&9 

6.7 

2i5 

S8.9 

1A3 

1S.0 

lis 

18.6 

2(15 

31.2 

83*1 

14.5 
1A» 
1A6 
IAS 

15.5 
1A6 
14.0 

a» 

1A5 

114 

lao 

li.l 

lao 

7.7 

&6 

A0 

12.5 

11.3 

36.3 
39iS 

26.5 

28.5 

30.3 

29.6 

29.7 

39.5 

29.6 

30.6 

19.0 

17.8 

19.5 

19.6 
29.3 

18.0 
21.0 

19.9 

19.5 

19.6 

20.7 

19,0 

I6w3 

1A7 

^5 

1A9 

17.5 
lAl 

19.5 
21*0 

20.2 

218 

^5 

20.9 

20.2 

2A2 

lao 

m.9 

15.9 

20.1 

83.9 
8L1 
27*8 

33.9 

21 

ttl 

Arera^e (1903-1911) 


1A« 


29.8 

19.4 

^4 

20.8 

' ‘ ‘ ^ 33.0 

L 


L Bix^bfi]scife0p«QiM3s. 
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WHEAT — Continued . 

Acreaae, vroduction, and farm value December 1 of winter and spring wheat, by States, in 
1911, and United States totals, 1890 to 1910, 

i Winter wheat. j Spring wheat. 
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WHEAT— Continued . 

Acreage, production, farm value, and distribution of wheat in the UnUed States, by States, 

1911 - 1909 , 

fExpresspd in thousands; 000 omitted.] 


State and Divi- 
sion. 


Acreage. 

Production. 

Value, basis Dee. 1 
price. 

Pann reserves 
of old crop, 
July 1. 

1909 

1909 ' 



3911 1910 (cen- 

1911 1910 (cen- | 

1911 1910 1909 

1911 1910 

1 sus). 

sus). 




I Acra. I Aaet. Acres. | Sush. I Bush I Bush, | I XhUt. I Bolls . ! Bush. I Busk. I P. 


4^ 03 

l! 28 

289' 6,728 
84 1,462 


85 69i 911 94 

14 28i 30, 17, 

6,664 6,392 8,077' 7,397, 

1,489 1,404 l,523l 1,623' 


1,289, 1,309 1,2261 17,402^ 23,3001 21,564 16,0101 21,436 23,505, 1,724 1,294 


X. Atlantic.. 1,722, 1,752 


1,604 | 25,6S3 | 33,3S6 i 
ml 1,8871 1,972 


111 1,887 1,972 

590 9,378 10,510 
693 9,000 9,574 
209 2,737 3,012 
502 6,636 6,817 


8. .4.tlantic... 


83 1,74 
2,241 32,32 


29,816 23,903; 31,157i 32,636i 2,425 

1,644 1,6981 1,775 l,709l 79 

9,463 8, 5341 9,669 10,410 526 

8,077 8,640 9,287 9,289, 574 

2,576 2,792 3,072 2,9111 166 

3,827 6,769 7,499 4,860 320 

311 1,164 1,067 4S3| 30 


l,808j aa 


U 


2,265 2,125 1,S 
2,337 2,256 2,6 
2,625 2,444 2,1 
1,0!^ 936 8 

195 186 1 


) 1,480 753 1,984 1,924 1,092 37 

‘ ^ 30,734 1^73^ 

) 34,425 30, m 32,978 30,962 34,343 2,582' 

I 35,194 33,996 30,575 30,619 37,330 3,112 

} 36,650 37,831 37,380 33,361 ^,344 1,466 

> 16,848 16,036 16,236 14,9^ 17,949 1,348 

r 3,560 2,635 2,788 3,302 2,539 233 

1 126,717 121,002119,967112,159131,465 7,741 
i 64,000 57,094 40,420 60,160 54,811 5,632~ 


5 64,000 57,094 ^,420 60,160 54,811 
2 11,174 8,(^ 9,348 0,497 7,4^ 

0 2S,958 29,837 31,777 22,583 31, W 
0 38,500 116,782 65,148 34,650 107, 43% 
0 46,720 47,060 13,468 41,581 42,354] 
4 38,760 47,686 36,169 31,006 42,440 
7 63,236 77,564 46,762 53,118 74,46li 


N, C. W. 
Hiss. E... 


28,055' 24,647| 26^863j271,62S^34S 

780 767| 681 9,906 9,818 

720 711 620 8,280 8,319 

30 28 14 345 336 

5 . 108 70 

700 700 326 6,580 10,500 

1,122 1,567 1,169 8,976 25,542 

96 87 61 1,0® 1,209 


3,457j 3,865 | 35,! 


Mont.... 

Wyo 

Colo 

N. Hex. 

Aii* 

Utah.... 

Nev 

Idaho... 

Wash... 

Oreg — 

M 

Ear Western. 

United States 


^ 12 , 2 ® 
42 1,753 
341 8,273 
32 l,2q 


384, 0791243, 092|252,597j360,326j 16,8761 20,319j 6 

8,73^ 9,114 9,13I| 9,70l| 83^ 306 

6,51^ 7,9© 8,l5a 7,453 341 196 

114 414 38ffl }4i 11 3 

5] 108 81^ d 1 0 

2,561 6,580 10,^ 3,asa 147 51 

14,9® 8,2S8 23,2^ 14,1^ 639 252 


6,6S2 5,431 
1,330 721 

7,376 6,711 


7171 76 


5,0^ 4,3 
l.oS 7 
15,8® 10,0 
50,951 35,5 
15,7% 15,8 
8,64^ 0,9 


12,457 12,5 
9,293 7,6 


3,671 3,5 


27,741 38,0 
13,317 11,5 
0,309 6,9 


5,H 4,944jl22, 354 99,66^ 

^,543 45,6^ >44,96i|e2I,338 ^mj« 


1 Bskeentageel 1011 erep wtileh was 
* meMes 1,900 aeres «Qd 16, i 


I 88 ,:;^ 9 t.a^ 79^^ 

^ta| lioTipisasj st.i 


s shipped eett of ocMBi 
s,09O In other 
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WHEAT— Continued. 

Canditwn of the wheal crop in the United States on the first &j months named^ 1888-1912* 


Winter wheat. j Spring wheat. 


Year. 

Decem- 
ber of 
previous 
year. 

April. 

May. 

June. 

July. 

When 

har- 

vested.! 

June. 

July. 

August. 

When 

har- 

vested. 


P.d. 

P.d. 

P.d. 

P. d. 

P. ct. 

P.d. 

P. d. 

P.d. 

P.d. 

P.d. 


85.9 

K^Iil 

73.1 

73.3 

75.6 

77.3 

92.8 

95.9 

87.3 




Igs9 

96.8 

94.0 


93.1 


87.5 

94.4 

83.3 

81.2 


1890 

96.3 

mmm 


78.1 

76.2 

75.5 

91.3 

94.4 

83.2 


1891 

98.4 

96.9 

97.9 

96.6 

96.2 

96.9 

92.6 

94.1 

95.5 


1892 

86.3 

81.2 

mmi 

88.3 

89.6 

85.3 

92.3 

90.9 

87.3 


1893..... 

87.4 

77.4 

75.4 

75.5 

77.7 

■Tin 

86.4 

7A1 

67.0 


1894 

01.5 

86.7 

81.4 

83.2 

83.9 

83.7 

88.0 

68.4 

67.1 


1896... 

80.0 

81.4 

810 

71.1 

65.8 

75.4 

97.8 

102.2 

95.9 


1886 

81.4 

77 A 

82.7 

77.9 

75.6 

7A6 

99.9 

93.3 

78.9 


1887 

00.5 

81.4 

80.2 

78.5 

81.2 

85.7 

89.6 

91.2 

86.7 


I89g.. 


86.7 

86.5 

90.8 

85.7 

86.7 

■PoSi 

95.0 

96.5 


IfiSd 

02.6 

77.9 

7A2 

87.3 

65.6 

Kfl 

91.4 

91.7 

83.0 


BTtMHMHIIHI 

07.1 

82.1 

88.9 

82-7 


69.6 

87.3 

55.2 

56.4 


IB81 

97.1 

91.7 

94.1 

87.8 

88.3 

82.8 


95.6 

80.3 




86.7 

78.7 

76.4 

76.1 


80.6 

95.4 

93.4 

89.7 



99.7 

97.3 

92.6 

82.2 

78.8 

74.7 

95.9 

82.5 

77.1 


tsm 

86.6 

76.5 

76.5 

77.7 

78.7 


93.4 

93.7 

87.5 

66.2 


S2.9 

91.6 

915 

85.5 

82.7 



91.0 

89.2 

87.3 



1906 

94.1 

89.1 

90.9 

817 

85.6 


93.4 

91.4 

86,9 

83.4 

1907 

94.1 

89.9 

82.9 

77.4 

78.3 


88.7 

87.2 

79.4 

77.1 

1908.. 

91. r 

91.3 

89.0 


80.6 


96.0 

89.4 

80.7 

i 77.6 

1909.. 

85.1 

812 

83.5 


814 


mmi 

92.7 

91.6 

88.6 

|il9..,. 

05.81 

88.8 

811 


81.5 


92.8 

61.6 

61.0 

63.1 

mi..,,., 

! 

815 

813 

8&1 


76.8 


94.6 

73.8 

59.8 

1 

' 56.7 

ms 

815 










\ 











i 


I Ineiodcfi both winter and spring. 


Per mU of imttfr whefd> mm sown wU^ vms aban^med {not harvested), 

Ywf. |r»«)tBt| fttz. |Fiereait.| Tear. | Peroat 























STATISTICS OF WHEAT. 


535 


WHE AT—Contuiiied . 

Average yield per acre and farm price per hmhel of wheat in the United States, 
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W HEAT — Continued . 

Wholesale prices of wheat per bushel, 1898-1911, 


New York. Baltimore. i Chicago. 


Detroit. ; St. Louis. 


Minne- San Fran- 
apolis. ; cisco. 


No. 2 red ! Southern, No. 1 north- gred No. 2 red No. 1 north-, 
winter. I No. 2 red. em spring.i ^jnter. em.s 


Low. 'High.* Low. jHigh.j Low. ’High. Low. High. Low-iH^h. Low. High, Low.jHigh. 



1 No grade, lg9S to 1901. 


«llo. » Bcrfborii, m l0 
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WHEAT— Continued. 

Average farm prkt of wheat per bushel, on the first of each month, 1910-1911. 


Month. 

United 

States. 

North 

Atlantic 

States. 

South 

Atiantic 

States. 

N. Cen. 
States east 
of Miss. E. 

N. Cen. 
States west 
of Miss. R. 

South 

Central 

States. 

Far West- 
ern States. 


1911 

1910 

1911 

1910 

1911 

1910 

1911 

1910 

1911 

1910 

1911 

1910 

1911 

1910 


a». 

a*. 


Oa. 

a*. 

Ox. 

Cife. 

as. 

Os. 

CU. 

Os. 

Os. 

Os. 

Os. 

JanoaiT 

8S.A 

UiiSl 

91.5 

113.1 

imn 

120.9 

89.6 

112.8 

87.3 

98.5 


1112 

79. B 

100.0 

Febmary 

89.8 

105.0 

91.6 

115,8 

102.8 

121.9 

91.0 

114.8 

89.1 


96.6 

112.5 

79.2 

miowM 

March 

85.4 


89.6 

117.6 

HUM 

122.8 

85.8 




917 

113.8 

77.2 

101.2 

Anra 

mr 

83.8 


88.0 

117.2 

97.6 

121.2 

83.5 

iITtICT 



92.7 

113.3 

76.0 

101.1 

84.6 

99.9 

87.4 

110.4 

97.8 

115.3 

83.3 

MtViftn 

83.7 

97.1 

91,2 

109.3 

77.8 

94.4 

Inae.- 

86.3 

KlrM 

EjO 

105.6 

98.9 

113.3 

85.5 

101. 1 

84.2 

94.5 

93.5 

107.6 

81.6 

94.0 

July 

84.3 

95.3 

88.0 

102.9 

95.3 

HBlil 

82.3 


82.9 

94.4 


97.1 

82.8 

88.9 

August 

83.7 

98.9 

86.0 

102.3 

93.4 

106.6 

78.6 

98.2 

82,1 


84.7 


812 

90.1 

September,,., i 

84.8 

95.8 

8<i.5 

iiiAwm 

96.0 

ilHltWH 

82.3 

95.1 

86.1 

95.6 

89.5 

96.4 

74.9 

91.9 

October 1 

88.4 

93.7 

88.8 

99.1 



87.1 

92.8 

90.7 

94.2 

91.6 

96.1 

76.0 

86.0 


EIB 

90.5 

91.6 


itToCT 

ifiSlH 

91.8 

90.4 

94.3 

89.4 

95,9 

94.5 

75.6 

86.0 

liUnBB 

87.4 

89.4 

93.1 

93.4 

97.7 

|102.9 

89.4 

88.4 

89.5 

88.2 

94.7 

93.4 

74.5 

83.6 


Country. 


Argentinfl. 

AustrsJ^ 

Amstr^Himgsry. 



^KbLaia..... 

Buigana... 

Canada 

Chile 

Germany® 

Netherlands 

Koumania 

Russia 

S«Tia 

United States.... 
Other countries.. 

Total 


Ai^tna-Bmigary. 

Belgium 

BraiiL 

Offlomark 

France 


Germany*, 

Greece.,.. 


Italy 

Japan 

Netherlands.. 

P(tftugal 

Spain 

Sweden 

Switserland.. 


tfnited JOngdom. 
Other countries.. 


Total 


International trade in wheal, 1906-19101 


EXPORTS. 


Year 

begin- 

ning— 


Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan, 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 


1906 

! 1907 

1906 

1909 

1910 

SusJuis. 
82,599,397 
30,262,335 
1,118,588 
16,061,913 
26,488,483 
9,856,687 
38,135,023 
8,065 
7,366,175 
33, m,B58 
63,4»5,127 1 
132,410,638 ! 
3,365,644 ' 
62.850,934 
6,038,597 

513, 163,514 

Bnskds. 

96,502,584 

28,784,130 

683,014 

17,852,194 

1 37,515,771 
8,846,502 
i 37,603,067 
1,297,765 
3,520,763 
44,717,615 
42,307,592 

85.270.647 
1,992,514 

91.383.648 
10,600.009 

i 510,776,805 

1 

Beskels. 

133,610, 896 
15,027,388 
14,720 
24,178,475 
4,289,344 
7,818,338 
^.502.903 
4,946,857 
9,594,177 
29,914,066 
26,247,406 
54,050,^ 
3,319,526 
92,779,509 
6,042,808 

j 464,336,^ 

92,377,617 
31,549,496 
10,872 
22,844,944 
34,712,087 
5,912,621 
49,428,195 
4,015,335 
7,706,178 
47,469,644 
31,514,810 
189,272,459 i 
5,296,156 1 
48,489,674 
11,267,187 

1 681,869,176 

BvskeU, 
60,209,4^ 
47,761,806 
28,476 
22,897.924 
40,480,797 
*8,688,073 
46,426,872 
2,246,m 
10,339,163 
68,300,147 
«3l,614,ai» 
*225, 44? 173 
«5,296,I56 
24,267,392 
*11.733.744 

1 «0f,6]0,900 


IMPORTS. 


Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 




1,216,790 

67,^,168 

8,611,269 

4,168.334 

11,288,433 

73,784,363 

7,426,048 

50,473,571 

789,540 

44,506,710 

3,853,239 

19,312,965 

7,838,974 

10,196,009 

172,808,565 

201,373,516 

87,535 
57,409,371 
9,070,296 
2,820,299 
13,131,250 
90,200,107 
7,454,387 
34,281,799 
2,008,998 
53,704,^ 
982,^ 
4, ^,574 
5,666,901 
17,211,359 
180,443,017 
17,537,945 

290,334 

67,fB2,S75 

9,551,436 

3,593,773 

2,752,415 

76,814,333 

6,638,757 

29,026,788 

1,319,524 

49,169,483 

4,604,041 

2,903.239 

7,609,881 

12,1^,012 

168,629,016 

13,728,243 

25,495.334 
70,921,646 
9,527,692 
3,496,826 
5,248,539 
89,400, 124 
6, ^,130 
48,955,825 
778,524 
59,724,417 
3,898,434 
3,529,873 
7,010,796 
14,60*^327 

mm^m 

IS,6i9|^IS9 

10.445.042 
75,219,303 
*9,527,662 
2,823,854 
23,324,064 
86,116,905 
7, ^,686 
45,259,960 
l,SL$,239 
71,927,000 
3,024,080 

^9^190 

510,476,508 

505,339,8131 

446, 776,896 


573,081,1^ 


- See ^^Oenerai note/' p. S26. 
*Pi^imliaay. 


» Net tree pcirts prior to Kanhi, 1936. 

* Tear preceding. 
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WHEAT— Continued. 

Intemaiioml trade in wheat flour, 1906-1910} 

EXPOBTS. 


Country. 


Year 

begin- 

ning— 


1906 


1907 


190S 


1910 


Argentina 

Australia 

Austna-Hungary., 

Mgimn 

British India 

Bulgaria 

Canada 

OOks 

France 

Offmaay* 

Italy 

Hatlieriands 

B4Hmanli 

Eussia 

Serria... 

IFMledKingto. 
United States..... 
Other coontrieB.., 


Total, 


Jan. 1 


Jmi. 

Jan, 

Jan. 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan, 1 
Jan. 1 
Jan. 1 
Jaa, I 
Jan. 1 
j£Ul. 1 
Jan. 1 
Jan. 1 


Bmelt. 

1,450,979 

1,702,801 

658,449 

439,659 

417,^ 

261,974 

1,516,170 

50,008 

344,996 

663,437 

355,934 

110,985 

745,296 

1,131,501 

86,885 

599,560 

14,334,100 

282,193 


Bands, 

1,434,118 

1,667,722 


442.303 

476,995 

293,509 

1,858,483 

42,207 

2^,247 

987,604 

510,538 

169,970 

556,898 

744,832 

33,570 

692,366 

15,276,506 

560,528 


Bamls, 

1,276,656 

1.191.861 
413,076 
529,660 
360,407 
287,042 

1,747,163 

25,446 

365,496 

1.702.862 
499,259 
146,451 
172,470 
697,477 
62,998 
988,326 

13,013,025 

802,922 


Banels, 

1,310,241 

1,326,216 

163,111 

683,822 

366,851 

348,572 

2,541,849 

72,073 

493,116 

1,855,660 

472,286 

292,223 

212,673 

1,062,040 

53,027 

780,172 

9,687,993 

1,746,518 


25,143,001 


26,695,951 


24,171,597 


23,366,323 


Bands. 

1,298,104 

1,428,019 

145,777 

718,100 

448,576 

*581,360 

3,189,208 

128,593 

283,272 

2,137,285 

660,894 

267,489 

<212,673 

*1,139,764 

<53,027 

722,449 

8,370,201 

*1,971,464 


23,756,255 


IMPORTS. 


Belgium 
Bmiil. 
China 
Cnhn. 
Mwk 


Jan. 1 ; 



55,601 

1,731,^ 

1,214,069 

735,956 

328,972 

1,684,257 

879,955 

2^116 

mm 

1,682,671 

mm 


4,056,874 


24, m, 339 


48,735 

1,915,018 

3,002,982 

861,865 


1,SS2,387 

963,974 

197,245 

^,301 

60,923 

18,605 

8^,641 

1 , 998,957 

361,237 

864,617 

266,644 

665 

226,291 

4 , € 5,593 


25,535,835 


31,735 

1,609,315 

1,194,514 

780.514 

441.515 
1,919,766 
1,022,029 

81,824 

190,882 

24,953 

18,021 

352,537 

2,200,426 

m,m 

632,712 

172 

120,137 

230,994 

7,358,072 

5,293,688 


24,166,987 


23,211 

1,645,6^ 

405,971 

807,220 

615,921 

1,916,444 

964,691 

49,118 

1€,292 

12,711 

11,864 

172,165 


€0,526 

648,686 

296,560 

630 

70,646 

220,039 

6,282,145 

4,d5Q,€5 


21,531,522 


<1,645,630 

503,973 

852,876 

649,230 

1,367,797 

999,454 

140,729 

166,857 

9,379 

13,826 

203,337 

2.204,100 

<€0,526 

547,109 

349,929 

867 

88,870 

222,378 

6,614,907 

*4,662,378 


20,573,717 




p,$ak *Ko4ioe}tidtnghra6pQrtBpik^ 

<Yearpi«ce(^. 



























STATISTICS OT WHEAT. 


539 


WHEAT— Contmued. 


iTUermiiond trade in wheats inducting wheat floury 1906-1910} 


EXPORTS. 



Austria-Hungary 

Belgium 

Brazil 

China 

Cuba. 

Denmark 



Germany* 

Greece 

Italy 

Japan 

Netherlands 

Newfoundland 

Norway 

Philippine I^ands . - . 

Portugal 

Spain 

Sweden, 

Switzerl^d 

Trinidad and Tobego, 

United Kingdom 

Other countries 

Total 


Jan. I 
Jan. I 
Jan. 1 
Jan. X 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. X 
Jan. 1 
Jan. X 
Jan. I 
Jan. X 
Jan. 1 
Jan. 1 
Jan. X 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Apr. 1 
Jan. 1 


I, 255,868 
€8,178,872 
16,803, 441 

5.463.376 
3,311,776 
6,648,708 

8.203.376 
3,966,878 

II, 7^,007 
74,873,885 

7,924,966 

50,541,265 

5,661,560 

54,678,154 

1,853,014 

2,894,356 

1,0^,854 

3,853,239 

20,040,927 

8,216,744 

16,196,009 

1,025,271 

208,920,372 

37,103,134 

130,321 

67,688,679 

17,687,879 

13,513,419 

3,878,392 

4,549,505 

7,701,728 

4,397,732 

14,018,852 

91,195,961 

7,728,641 

34,365,521 

5,782,882 

1 62,294,711 

1 1,648,066 

3,092,015 
1,199,898 
962,467 
4,293,802 
6,221,295 
17,211,359 
1,018,310 
214,487,884 
36,172,850 

67,176,383 

17,198,354 

5.375.313 

3.512.313 
5,580,591 
9,280,247 
4,612,775 
3,120,623 

77,673,302 

6,751,045 

29,107,883 

2.906.941 
50,061,460 

1.533.942 
3,675,974 
1,(W,872 
4,604,041 
2,903,013 
8,140,497 : 

12,140,012 
1,039, 4^3 
261,740;370 
38,017, S2f7 1 

27,168,932 
71,026,096 
16, 933, 027 
1,826,870 
3,632,^ 
5,818,470 
8,797,443 
4,348,661 
6,460,570 
90,035,938 
6,547,3^ 
49,009,213 
1,563,266 
09,109,783 
l,847,3«7 
3,273,259 
1,334,520 
3,896,434 
3,532,708 
7,388,706 
14,609,277 
990,176 
216,489,4^ 
36,106,270 

10,616,725 

79,I51»44S 

3,837,942 

5,^389 

6,188,823 

4,506,891 

23,957,364 

86,867,761 

7,701,882 

45,322,177 

2,733,245 

89,945,510 

<1,8^,367 

3,284,946 

1,^4,698 

3,024,080 

&936,6« 

7,219,063 

14,661,146 

1,000,701 

221,233,272 

*33,964,941 

618,977,529 

621,2^,069 

555,523,8221 

i 

044,830,19? 

666,262,913 


3 Preliminary, 


^Notineliiding&eeporinpriQrtoHarQhl, 1906. 
^YearpreoedHig. 
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WHEAT— Continued . 

WholmaU prices of flour per barrel, by Tnonths, 1907-1911, 


Chicago. 


Winter patents. Winter family. Winter patents. Winter patents. Spring patents. 
Low. High. Low. High. Low. High. Low. j High. Low. High. 


1907. 

tomry... S3. 20 

Fefamery 3.20 

March 3.10 

Aprs 3.10 

May 3.25 

June 3.70 

liily 4.10 

Ang^ 3.90 

4.20 

4,20 

Kvmahcf.. ........ 4.23 

DaoQiBher A30 


19QB. 

Hismcj 

Falmarf.... 



AfflrU. 

Br 

Suae., 




M<inn8sih<er • 
Baonaher.. 




mo. 

tanary 

. ... 

Mairh. 


Jone 

Jidy. ...... 



Se^^embet. 
October, . . . 
Kcrmnber,, 
December.. 


1911. 

JttQtsary 

FetMTuary.... 

March... 

April 

May 

Ltme 

Inly 

Ai^mat, 

September... 

October 

November. . , 
December.,.. 
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OATS. 

Oat area of countries namedj 1907-1911. 


Country. 


NORTH AMERICA. AcriS. 

Buited States 31,837,000 

Canada: - — -= 

New Branswicfe’. ' 194, 200 

OntBrio 2,932,500 

Manitoba. 1,213,600 

Saslcatdiewaa 801, 800 

Alberta 307,100 

Other 1,786,900 


Acres. Acres. Acres. 
32,344,000 35,159,200 37,548,000 


203,900 

3,108,400 

1,322,800 

930,100 

549,400 

1,826,500 


207,200 

3,142,200 

1.390.000 

1.847.000 
820.000 


213,900 

3.272.000 

1.451.000 

1.973.000 
974,000 


1,896,200 1,990,200 


Acres. 

37,763,000 

198,600 

2.734. 100 
1,260,700 

2.124. 100 
1,178,400 

1.724. 100 


TotalCanada. 7,236,100 7,941,100 9,30!^600 9,864,100 9,219,900 


Axc^tiiia. 

Brngnay.. 


SOITTH AMERICA. 


702,000 1,564,900 1,414,900 

8,700 17,000 (*) 


1,980,200 

29,000 


Austria-Hungary: 

.Austria 4, 783, 200 

Hungary proper 2, 653, 100 

Croatiar-Slavonia 24S, 700 

Boenia-HerzegoTina 215,500 

Total Austria-Hungary 7, 900, 500 

Belgium 613,900 

BoJ^ia 468,900 

IleMnark 996,000 

Finland P> 

France 9,5^300 

Germany 16,816,000 

Italy CY 

Netnerlaii^ 3^200 

Norway 264,^ 

Roumania 871,000 

Bus^: 

UwsdAmom.. 37,964,500 

Mand 2,8S,100 

Nerihem Caocasia. 961,500 


4 495,600 
2,612,500 
246,800 
220,700 


630,100 

562,700 

9,^800 

10,564,400 

0 ) 

345,500 

0) 

1,211,600 


4,574,400 

2,695,200 

246,900 

207,100 

7,723,600 


4,529,400 

2,640,500 

243,400 

185,300 


9,702,500 


488,900 

li 

9,763,700 


10,^,100 10,599,100 


^,706 

(0 

3,197,200 


1,243,100 

348,400 

i,iS^,goo 


37,697,900 37,608,600 
2,794,900 2,813,900 

1,107,100 1,122,400 


Total Russia (European) 41,775,100 41,599,900 41,539,900 42,922,900 


Servia 237,500 

Spain 1,186,500 

^weden.^. 2, 002, 800 

United Kingdom: ============== 

Great Britain— 

England 1,967,700 

Scotland 951,000 

Wales 203,900 

Ireland 1,075,400 


249,500 252,000 221,000 
1,210,600 1,227.200 1,255,800 
1,998,300 1,994,100 1,970,600 


1,958,700 1,839,900 1,857,700 

948,500 943,400 956,200 

201,600 198,500 205,100 

1,060,300 1,035,800 1,073,700 


Total United Kingdom 4, 198,000 4, 160, 100 4, 017, 600 4, 094, 700 


4,640,700 

2,653,300 

246,900 

229,300 


?> 

9,^, 300 
10,603,700 
1,270,500 
326,100 


1,288,400 


1,841,100 

963,500 

206,000 

1,040,200 


OeMtralAsia 615,900 

Siber^ 3,113,500 

IVasscaocasia.. 1,300 

Total Russia (Asiatic) 3, 730, 700 

AFRICA. ===== 

Algeiia 340,700 

Tunis 91,400 

Union of South Afriwi C* ) 

ATTSTBALASIA. ' 

Australia; 

Queensland 1,200 

New South Wates 56,500 

Victoria 380,560 

Sooth Aus^aJia 57,900 

Western Austraia 2^460 

Taspaasoia.— 58,300 


Total Arstralia. . 
New 2£ealaDd 


715,900 

3,343,500 

1,200 


976,400 

3,751,200 

1,400 


1,W5,460 
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OATS— Continued. 

Oat crop of countries named, 1907-1911, 


Country. 

1907 

1908 

1909 

■ 

1910 

1911 

HOETH AitEBICA. 

United States 

Bushds. 

754,443,000 

Bushds. 

807,156,000 

Budids, 

1,007,129,000 

Bushels, 

1,186,341,000 

Bushels. 

922,298,000 

Canada: 

New Brunswick 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

Oth^ ! 

6.107.000 

88, 745 ; 000 

44.775.000 

24.783.000 

9.836.000 

54.981.000 

5,373,000 

110,310,000 

47.506.000 

31.030.000 

24.227.000 

47.580.000 

6,136,000 
116,017,000 
58, 721, (XX) 

97.533.000 

40.775.000 

56.376.000 

6,748,000 

136,974,000 

44.351.000 

65.203.000 

25.122.000 

65.267.000 

6,085,000 

87.846.000 

61.511.000 

104.085.000 

60.524.000 

49.898.000 

Total Canada 

229,217,000 1 

266,020,000 1 

CO 

1 343,665,000 ! 

1 369,948,000 

Maxieo 

17,000 

17,000 1 

17,000 

1 17,000 1 

1 17^ 

Total 

m,m,m 11 , 073 , 199,000 |i, 382 , 704,000 1 , 530 , 023,000 
— ■■'1 - 

1 1,292,264,000 


SOUTH AMBBICA. 


Argmtma. 

Unagcmy.. 


Austria-Himgary : 

Ai^tria 170,605,000 

Hasgary proper 79, 484, 000 

4, 174, 000 

Beenia-HeraegOTiim 2,575,000 


144,069,000 

70,168,000 

4.253.000 

3.572.000 


Total AuBfeia-Hungary,... 256,838,000 222,062,000 

Bc^im 45,937,000 43,058,000 

Bcdfgar^. 7,m,m 11,252,000 

Deiinwirfc 42,520,000 40,437,000 

FiHlaiid 20,643,000 18,821,000 

Wtm6 303,^,000 385,837,000 

Ckfmwiy.,. 630^324,000 530,131,000 

Italy 30,000,000 ^000,000 

iSSertods 20,933,000 

BofunSwiia 17,848,000 


31,984,000 

462,000 

36,483,000 

400,000 

47,192,000 

590,000 

32,446,000 1 

36,883,000 

47,782,000 

nil 

142,139,000 

70,701,000 

5.445.000 

5.322.000 

156,384,000 
90,161,000 
5,554,000 
6,^, 000 

274,392,000 | 

223, 607, OCX) 

257,^000 

43.231.000 
9,356,000 

42.170.000 

19.759.000 
331,183,000 
e28,718,€00 

43i^O0O^ 

19,301,090, 

8,5|t,gOj 

35.000. 000 

10.789.000 

40.596.000 

18.000. 000 
290,776,000 

54 ^ 237,000 

40.000. 000 

11.000. 000 

49.830.000 
18,000,000 

305.370.000 

530.764.000 

40.973.000 
. |3,g5,0G0 





BmiBiapciper.*..,. 


^ 72iL0l8LfiBO' 

liSi 


060,408,000 .. 

73.758.000 .. 

33.428.000 . 


Total Bwsla .{ 


3,964,€00 


3,057,000 


64,597,000 I 72,773,000 69,292,000 j 




94,006,000 

36,163,060 

7,828,000 

50,^,000 


giaiBni iiaMMi aJwgapMa -.* 


82, 470, €00 

37.936.000 
7,133,000 . 

54.002.000 


^326,000 p 
302,000 I 


80.573.000 

39.097.000 
7,233,000 

57.467.000 



Ifw lynnia 


I8,#%«00 1^371,000 15,633,000 1 

67,114000 iMiClOO 02,083,060 

11^800 1 37,000 37,090 

86,l|%i07l 106,808,000 1 77,708,0601 


966,248,000 | 

792,902,000 

2,205,000 

29.018.000 

75.238.000 

2,500,000 

33,858,000 

63,^,000 

80,225,000 

37.425.000 
8,018,000 

65.770.000 

74.119.000 

36.750.000 
7,087,000 

69.207.000 

191,^000 

lT7,l€0;Oi0 

l,a6»268,OQO 

2,376,736,000 

525^000 

400,000 

70,743,000 

6i,4&i,O0a 
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OATS— CoBtinued. 


Oat crop of countries Ticmedj 1907-1911 — CoBtinued. 


Country. 

1907 

1908 

1909 

1910 

1911 

iiracA. 

Algeria 

BtMbt. 

10.651.000 

3.149.000 
^,500,000 

Buthds. 

9.600.000 

1.736.000 

3.500.000 

Bushds, 

10,673,000 

5.443.000 

3.500.000 

Stukds. 

13,258,000 

5.374.000 

3.500.000 

Bushdi, 

11,620,000 

5,000,000 

3,500,000 

Tiiais 

Unicm of Soafii Africa 

Total 

17,300,000 

14,836,000 

19,616,000 

22,132,000 

20,030,000 

AUSTBiJASU. 

Qaiwirwlynd 

§§i§¥§ 

10,000 

879.000 
6,365,000 

902.000 
! 745,000 

I 1,574,000 

40,000 

1.164.000 
11,475,000 

1.330.000 
766,000 

1.900.000 

§§§§§§ 

oi o6"f-r,4"c^ 

52,000 

1 1,766,000 

10,006,000 

1.172.000 
801,000 

2.128.000 

South Wales 

vSstoria 

South Australia. 

Wffitem Australia 

Tasmania 

Total Australia 

14.041.000 1 

! 11,555,000 ! 

25.596.000 i 

1 9- 475. non 


15,200,000 1 
1.3.9.‘).3.0n0 

15.914.000 

10.412.000 

New Zealand 

1 1.5' 495' non i 19l5(B'.fl0ft \ 

Total Australasia 

24,970,000 

36,157,000 ] 29,153,000 j 26,326,000 

Grand total 

3,603,^,000 j 

3,603,798,000 

14,354,430,000 14,214,727,000 1 

3,829,062,000 


Average yield of oats in countries nmned^ bu^is per acre, 1890-1911, 


Year. 

United 

States. 

Et^sLa, 

Euro- 

pean.i 

Ger- 

many.* 

Aushis.* 

Hungary 

propk.* 

France.* 

United 

King- 

dom.* 

A’fWage (1890-1899) 

A^ecaee (1900-1909).... 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911,... 

26.1 

17.8 

40.0 

25.3 

H[im 

■9 

43.6 

29.3 

20.0 

50.7 

29.8 

30.7 

31.6 

44.3 

34.5 

28.4 
32.1 

34.0 
31,2 
23.7 

25.0 

28.6 
31.6 

24.4 

21.8 

17.7 

25.7 
20.2 

15.1 

10.7 

20.1 

25.7 
18.1 

50.1 

51.2 

46.2 

43.6 

65.7 

58.3 
50.2 
59.0 

51.4 
49.6 

27.7 

28.3 

24.3 

27.7 
34.1 

35.7 
32.0 

37.6 

31.4 

23.7 

33.2 

34.5 

25.6 

31.0 

34.2 

30.0 
26.8 

33.8 

26.8 

34.0 

29.2 

31.6 

27.2 

28.6 

27.0 

31.8 
29.6 

34.1 

29.8 
30.5 

48.3 

44.2 

44.2 

41.7 

43.8 
4&1 
43.5 

45.9 
46.8 
43.7 

Aveiage (1903-1911) 


29.4 


51.5 

31.2 

31.0 

39.0 

44,7 


I Bu^els of 32 pounds, ’ 


of the oat crop in the United States on the first of mmiks named, 1891-1911, 


Year. 

i 

1 

1 

1 


Year. 



1 

< 

Is 

Yaar. 

i 

t 

>-a 

August. 

i'. 

1891.... 

PM. 

86.1 

PM. 

87.6 

PM, 

80.5 


m 

P.d, 

98,6 

PM. 

02.8 

P.d, 

84,2 


1905*,. 

P,et, 

919 

P.ct 

92.1 

p^d, 

ms 

m 

lEgMB 

^.5 

87,2 

86.2 

78,9 

im,.. 

88.7 


9a8 

87-2 

1906.,* 

m.9 


tl: 


1893..,. 

88,9 

88.8 

78.3 

Wlmm 


9t7 

8S.5 

e&o 

82.9 

19Q»r*.J 


8^# 

Es 

1894.... 

87.0 

77,7 

76.5 

77.8 1 

1961 

85.3 

S3.7 

73.6 

72,1 

1908-.- 

99,9 

tl 

fll.7 

1895.... 

84.3 

83.2 

84.5 



90.6 

92.1 

89.4 

87-2 

1909*.* 

9 

' ^ 

83.^ 

1896..*. 
1897 

96.8 

89l0 

96.3 

87.5 

77,3 

86.0 

fi-fi 

8i.« 

9 

89.2 

84.3 

89.8 

79.5 

86.6 

75.7 

imjJ 

mUr< 

. . i 

68,8 

m.7 

83-3 

64.5 
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OATS— -Continued. 


Acreage ’production^ valuCy priceSy exports^ etc,y of oats in the United States^ 1849^1911, 




At- 


Av- 

erage 

Year. 

Acreage 
sown and 

erage 

yield 

Produc- 
tion. 1 

i 

farm 

price 


harvested. 

per 1 
acre. 

per 

bushel 

Dec.l. 


Chicago cash price per 
bu^el, No. 2. 

December, 

May of 
following 



year. 

Low. 

High. 

iLow.jHigh. 


Farm 
value 
Bee. i. 


Domestic 
exports, 
including 
oatmeal, 
fiscal 
yearbe- 
giniung 
July 1.1 


Imports 

during 

fiscal 

year 

begin- 

mug 

July!.* 
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546 YEABBOOK OF THE MPABTMEKT OF AGBICXTETXTEE, 

OATS — Continued . 

Average yield per acre and farm price per bushel in the United States. 


Yield per acre. | Farm price per bushel Dec. 1. 


State and Division. 

10-year averages. 

10-year averages for 

0 

oe 

*-* 

1 

Q 

Quarterly, 1911. 

^co I gga goo I gcS 

ss 

ii 


il 


a 

9 

)-» 

o 

OQ 

i 

p 



New Hampshire 

Veimont 

Massachusetts 

Ehode Island 

Connecticut 

New York 

New Jwsey 

Pennsylvania 

North Atlantic 

£u. 

26.0 

36.0 
35.4 

31.0 

30.7 

29.9 

32.9 

28.8 
30.8 

31-6 

Ba. 

28.2 

32.3 

331 

29.9 

28.0 

2ai 

28.6 

26.8 

28.1 

28.6 

Bu. 

347 

34.0 

36.1 

32.8 
29.0 

27.2 

27.8 

26.3 
266 

28.0 

37.0 

32.3 

36.0 

33.1 

29.4 
31.9 
34 3 
28.0 
2913 

30.8 

Bu, 

42.4 

42.8 

41.5 

35.5 

35. 0 

36.8 
345 

37.1 

35.2 

35.5 

Bu. 

385 

33.8 

35.0 

35.0 

29.0 

35.1 

29.5 
285 
28^ 

29.6 

cu. 

49 

50 
44 
53 

51 
S3 
41 

38 

Ct9. 

44 

46 

42 

48 

49 

U 

39 

37 

Cts. 

40 

42 

40 

41 

42 
40 
34 
3^ 
34 

cu. 

49 

50 
48 
50 
50 
47 

43 

44 

Cts. 

48 

51 

50 

50 

48 

44 

44 

,41 

Cts. 

45 

45 

45 

48 

54 

41 

37 

4X 

Cts. 

47 

48 

49 
49, 
49> 
41 
43 
39 

Cis. 

34 

59 

57 

55 

56 
48 

47 

48 
46 

as. 

54 

61 

59 

58 

68 

56 

51 

50 

50 

40.4 

388 

347 

482 

42,3 

484 

481 

47.6 

51.1 

'eiaware 

Maryland 

Virginia, 

WestVirj^nia, 

North Caiolina. 

South Carolina 

Georgia 

Florida. 

South Atlantic 

Ohio 

Indiana- 

pinofe.^... 

MjfehiBaBL... 

WiseoQsIn. 

N.aE-WSss.B.,,. 

South Daidi^ . 



^ t-" r' 

21.5 

19.8 
15.1 

23.6 

14.4 
12.0 

12.9 

13.4 

"iio 

20.1 

11.8 

17.7 

9.5 

las 

9.8 

10.2 

las 

20.9 

140 
20.7 
12.0 
12.6 
12.5 

141 

25.4 

25.1 
17.6 

22.1 
148 
17.1 
15.3 

13.5 

SS.8 

30.0 

22.0 

25.2 

18.2 
240 
18.2 
16.2 

30.0 

27.0 

20.0 
22.0 
16,5 

20.4 

21.5 

13.5 

37 

38 
40 
35 
52 
72 
68 
88 

37 

37 

41 

37 

49 

61 

60 

70 

32 

33 

34 
36 
42 
51 
50 
57 

43 

41 

45 

45 

54 

62 

60 

64 

43 

46 

49 

50 
60 
65 

64 

65 

32 

41 

53 

50 

60 

60 

62 

71 

40 

43 

52 

62 

59 

60 
59 
63 

4S 

54 

59 

63 

64 
68 

' 47 

U 

56 

6$ 

72 

70 

75 

15.6 

11.3 

13.6 

16.9 

20,4 

20.2 

47.8 

49.3 

42.2 

53.7 

58. 9 

57.8 

56.7 

69.2 

65.2 

29.5 
26.1 
30.1 
3Z4 

34.6 

lo? 

27.2 
342 

32.3 
3a4 

lo? 

27.3 

29.6 

28.7 

32.8 

33^2 
29.0 
342 
34 6 
33.3 

35.4 

38.0 

340 

29.8 

32.1 

287 

288 
286 
29.8 

30 

28 

25 

34 

29 

30 

27 

33 

30 

28 

27 

25 
30 

26 

34 

34 

37 

34 

35 

31 

30 

35 

34 

33 

30 
29 

31 
33 

35 

33 
31 

34 
34 

41 

38 

39 

38 

39 

45 
43 
42 

46 
45 

30.2 

31. 9 

29.9 

340 

m 


283 

29.2 

26.2 

34.6 

32.2 

30.7 

32.8 

39.0 

43.8 

1 

33.4 

^2 

26.1 

30.7 

28.6 

^0 

346 

342 

249 

my 

Is 

22.4 

il 

2a 7 

37.8 

33.6 

7,0 

£3.0 

280 

mi 

22.8 

^.5 

148 

23.5 

7.4 

189 

15,0 

22 

26 

j-i 

25 

“ 27 
24, 

i ^ 
28 

22 

26 

24 
23 

25 

/ 26 
\ 23 

23 

24 

1 

32 

27, 

32 

37 

30 

28 

34, 

29 

26 

34 

34 

26 

30- 

32, 

31 

29 

34 

36 

29 

28 

34 

37 

36 

41 

40 

36 

37 
40 

40 

41 
45 
41 
43 
43 
45 

u— — , 

3^0 

311 1 

2^.1 

£8.8 

£88 

19,6 

246 

^4 

23.3 

30.8 

29.7 

285: 

30,2; 

37.1 

UlI 

22.2 

m4 

142 

15.0 

ms 

28.7 

23.3 

m.2 

23.6 
m? 

142 

12.7 

23.8 

16.7 

19.4 
15.2 
13.1 

13.5 
15.4 
*244 

*iA4 

PH 

i 

1 

ml 

182 

184 

240 

25.1 

ao 

20.0 

1 

m 

39 

60 

60 

57 

44 

48 

33 

33 

48 

48 

44 

37 

‘’37 

42 

44 

58 

56 

51 

48 

38 

47 

45 

46 
60 
55 

47 
37 

48 

58 

56 

57 
44 
40 
47 

i? 

47 

58 

53 

65 

46 

42 

1 

”lo 

60 

66 

65 

65 

54 

48 

53 


1A6 

18.4 

23.9 

247 

17,5 

145.6 

449 

37.1 

43.8 

44-5 

45.2 

46.5 

60.5 54.2 

BH 

liSip 

1 

"Si 

,341 

m 

1 

mi 

mi 

mi 

I 

“mo 

HI 

mi 

WA 

mm.— 
u.m 

as-K >» 

mi| il 

mm..... 
mS.— . 

n 

48 

m 
^ m 

^^44 

m 

m 

45 

46 

m 

~g 

38 

48 

38 

38 

37 

37 

4? 

47 

m 

m 

68 

m 

45 

44 

51 

1 

I 

1 
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OATS — Continued 

Average Jatm price of oats per hmhel on the first of each month, 1910-1911. 


Month. 

United 

States. 

North 

Atlantic 

States. 

South 

Atlantic 

States. 

N. Cen. 
States east 
of Miss. R. 

N.Cen. 
States west 
oi Miss. R. 

South 

Central 

States. 

Far West- 
ern States. 


1911 


1911 


1911 


1911 


1911 


1911 





Cts. 

Cii. 

a$. 

Cts. 

Cts. 

as. 

Cte. 

Cts. 

Cts: 

Cts. 

as. 

Cts. 

Cts. 

Cts. 

January. 

Februai'y 

TWan^h 

33.2 

42.8 

41.5 

50.7 

58.5 

66.4 

31.1 

41.8 

28.9 

38.1 

45.3 

56.9 

42.0 

51-2 

33.1 

45.0 

41.3 

52. S 

58.9 

66.6 

31.4 

44.5 

28.3 

40.2 

45.7 

59.5 

42.9 

51.4 

,32. R 

46.0 


54.9 

57.8 

67.9 

30.7 

45.3 

28.5 

41.0 

45.2 

61.7 

43.6 

53.9 

April 

32.3 

45.6 


66.1 

57.5 

68.3 

ESH 

44.2 

27.6 

40.8 

44.9 

61.6 

42.4 

53.0 

May 

33.2 

43.3 

41.7 

55.3 

66.7 

66.7 

31.5 

42.2 

28.7 

37.7 

43.7 

60.0 

44.5 

52.4 

June 

34.7 

43.0 

43.1 

54.0 

56.7 

67.2 

32.8 

41.6 


37.5 

46.5 

58.4 

46.7 

53.9 

July 

37.5 

42.1 

44.9 

52.3 

57.1 

66.0 

33.7 

mmi 

35.6 

37.7 

48.5 

51. 0 

47.0 

51.0 

August - 

i 40.2 

41.7 

48.7 

52.6 

58.8 

64.2 

37.8 

^.4 

37.1 

38,6 


47.1 

40.7 

51.7 

SepterUber 

i 40.4 

38.4 

47.6 

48.8 

59.2 

63.9 

39.0 

35.1 

37.1 

34.6 


46.4 

44.4 

50-9 

October 

42.5 

36.2 

48.5 

46,3 

60.4 


41.4 

33.7 

S9.7 

32.3 

52.1 

46.1 

4S.5 

48.1 

November 

43.8 

34.9 

48.8 

43.7 

62.7 

61.2 

43.0 

33.2 

4a9 

30,6 

53.2 

45.3 

44,6 


December 

45,0 ! 

34.1 

51.1 

42,4 

65.2 

58.4 

43,8 

32.2 

41.6 

29.5 

54.2 

44.9 

45.1 



BARLEY. 

Barley area of countries named, 1907-1911. 


Country. 

1907 

: 

1908 1 1909 

1910 

1911 

^ j 

NO-^TH AMERICA. 

United States 

Acres. 

6,448,000 

Acres. 

6,646,000 

Acres. 

7,698,000 

Acres. 

7,743,000 

Acres. 

7,627,000 

Canada: 

New Brunswick — - 

Ontario 

Manitoba. 

Saskatchewan 

Alberta. 

Othier 

4,100 

766,900 

649,600 

79,300 

54,700 

128,700 

3,500 

743.800 
662,500 

81,000 

129.800 
IS, 100 

3,200 

721,600 

696.000 

135.000 

186.000 
123,200 

2,900 

696,700 

684,000 

137,400 

194,500 

118,600 

2,600 

521.400 
434,100 
172,300 

156.400 
118,600 

Total Canada. 

1,683,300 

1,745,700 

1,864,900 

1,834,000 

1,404,400 


0) 

0) 

<0 

C) 

C) 

SXJBOtS. 

Aii9lad&- 

- * 

^ |kQiaiMlavoQl&. 

. |Sj96n4aHiKafigovlna — - 

_ t t jiatoi iwBtria-HongKT 





Riapaia: ^ \ ^ : 

l&inMi A THiiTriirMfc(r 

2,SS2,50O 

2,7^,200 

160,900 

292,100 

3,757,300 

2,647,500 

159,800 

282,200 

2,795,500 

2,857,800 

156,700 

204,400 

2,721,900 

2,715,700 

150.600 

202.600 

2,709,900 
2,787,100 
158,200 
^ 179,900 

6,060,700 

5,826,700 

6,014,400 

1 6,799,800 

5,785,100 

®,OO0 

573,800 

577,500 

L^SOOi 

%m,«» ; 

%S0D 

88,300 

1,239,500 

87,900 

621,100 

B 

l,8(^,80Q 

4,025,200 

0) 

74,600 

1,41,500 

87,500 

596,600 

1,8i47QO 

4,068,200 

617,100 

70,960 

1 ,^ 1 , too 

^300 

1,J1,500 

3,880,500 

611,700 

69,400 

I,^,900 

3,916,700 

611,800 

69,100 

1,^,300 

90,403,200 

l,W,a80 

9,53^100 


^,801,100 

t,206,40D 

mm 

HHi 

’ 



''J: , .. 


HjimimiU 

' ^f'|0fffRliito(S!W)Ii<^ 



94,148,100 

9^M7»900 


n,7SE!,s«a 


93% 900 

m,m 

%m,m 

mm 

mm 

%4a6|p0] 

mm 

■*53 


; ! A- . . W-;- - 
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BARLEY — Continued . 

Barhy area of countries named, 1907-1911 — Continued. 


Cotmtry. 1907 

EUROPE— Continued- 
United Kingdom: 

Great Britain— Acres. 

En^d 1,411,200 

Sootiand 210,300 

Wales 90,600 

Irdaad 170,400 


Acres. 

1,383,300 

197,400 

86,700 

154,600 


Acres, 

1,379,100 

200,000 

85,300 

163,100 


Acres. 

1,449,300 

191,600 

87,600 

168,000 


Acres. 

1,337,400 

173,000 

S6,800 

158,200 



Total Australa^a. 


1 No official statistics of area. 


184,560 


> Ezdt3siTe d wiater barley. 


Barley crop of eouniries named, 1907-1911, 


Country. 


NOBTH AXISICA, 




§§§§§§ 

79,000 

21,124,000 

17,0^<»D 

1.052. 000 

3.881.000 

2.633.000 

94,000 

aO|,&52,€09 

20,806,000 

4.490.000 

5.999.000 

2.994.000 

73,000 

20.727.000 

13.836.000 

3.596.000 

3.953.000 

2.971.000 

44,342.000 { 

4^762,000 

55,398,000 

45,148,000 


74.000 

13.700.000 

14.447.000 
5.445,000 

3l^714«0i0 


. 
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Barley crop of countries named, 1907-191 l-^ontwied. 


Country. 

1907 

1908 1909 

1910 

1911 

xn&OFE-oontinned. 

Bdigium, 

Bulgaria,— 

Betunark, 

Finlaaid 

France 

Germany 

Italy 

Netheriaads 

Norway 

Bomnania 

Knssaar 

Bussia proper 

llllllillll 

T-t 

liiisilllll 

tH 

Bushels. 

4.574.000 

9.322.000 

21.599.000 

4.887.000 

46.144.000 
160,552,000 

10.951.000 

3.332.000 

2.596.000 

19.955.000 

Bushels. 

3.748.000 

14.083.000 

21.793.000 
5,000,000 

43.477.000 

133.330.000 

9.483.000 

3.383.000 

2.900.000 

29.359.000 

Bushels. 

4.595.000 
16,000,000 

23.027.000 
5,000,000 

47.460.000 
145,132,000 

10.882.000 

3.664.000 

2.560.000 
26,157,000 

277,500,000 

25.395.000 

41.200.000 

297,449,000 

23.790.000 

45.219.000 

382,163,000 

26.671.000 

55.900.000 



PoJand.-.-. 



Nofthera Caxmaaia 



Total Bnsadia (Eurc^pean)^, 

Servia 

Spate 

Sweden 

Onited Etegdom: 

Groat Britain— 

Eng^d... 

Scotland 

Wales 

Ireland 

Total United Kingdom. 

Total 

Cypras 

li^atteee Emp&ro: 

^apaa-.r.. — 

Formosa 

Total Japanese Em|dro 

Eosala: 

Control Asia.... 



SU, 101, 000 

367,458,000 

464,734,000 

448,832,000 

401,228,000 

3,137,000 

53.598.000 

12.811.000 

3,351,000 

69.596.000 

15.520.000 

3,123,000 

81.579.000 

13.900.000 

2,067,000 

76.308.000 

14.763.000 

2,500,000 

86.792.000 

13.725.000 

nil 

46,353,000 

7.410.000 

2.682.000 
7,064,000 

52,323,000 

7.731.000 

2.804.000 

8.258.000 

48,777,000 

6.578.000 

2.896.000 

6.846.000 

illl 

69,207,000 

63,509,000 

71,116,000 

65,097,000 

69,696,000 

906,023,000 

961,279,000 

1,075,7^,000 

1,001,300,000™ 

1,001,4^,000 

2,963,000 

2,613,000 

2,469,000 

2,104,000 

1,800,000 

90,480,000 

50»000 

^,138, 000 
59,000 

87,185,000 

50,000 

81,963,000 

5M00| 


90,530,900 


i^,23S,O06 



4,a8$,960 

4,957,996 

*»m 

4.2^1166 

isa' 

Mja»! 

'ft ' ' 

* 

Siberia 

■1^ 






Total Bofisia . . . 

Total. 



%mrm 

£0,382,609 

8,884,000 

10,160,000 

10,006,000 

m,m,m 


98,588,000 

94,267,000 

107,399,000 

amca. 



Afirksa 

^ V : fWio.™ 

• 

^ ft 1 ».i t 

^ MpRCB iftlliWIiifKBII^ 

WmimmMmiMlm,,* 

.... jN^Amatroai^ ; , 

41,543,000 

9,S06>900 

3,000,000 



48,708,000 

6,660,000 

3,000,000 

47.588.000 

6.600.000 
3,000,000 

54,049,000 

39,568,000 

63,194,000 

58,368,000 

57,188,000 

103,096 

158.000 
1,296,000 

597.000 
66,006 
I4MI0 

67.000 
77,009 

1,003,000 

565,006 

79.000 
154,000 

142.000 

172.000 
1,706,000 

852.000 
77,000 

190,006 

200,000 

281,000 

1,056,000 

713.000 
- 105,000 

158.000 

86,000 

85.000 
1,383,000 

562.000 

35.000 

147.000 

2,31^000 

1,900,000 

2,4^,000 

1,290,000 

A139|000 

2,000,000 

2.513.000 

1.345.000 

%^000 



5,139,000 

1 3,858,000 




1,477,^QW 

1,383,191^000 



Exohi&iTe w&tor butey. 
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BARLEY — Continued . 


Average yield of barley in countries namedy bushels per acre^ 1890-1911. 


Year. 

United 

States. 

Russia, 

Euro- 

pean.! 

Grer- 

many.! 

Austria.! 

Hungary 

proper.! 

France.* 

United 

King- 

dom.* 

A vera^re (1890-1899) 

23.4 

13.3 

29.4 

21.1 


22.6 

39.8 

Average (1900-1909) 

25.5 

14.3 

35.3 

26.3 

23,4 

23.6 

35.0 

1902 

29,0 

15.6 

35.0 

24.6 

24.7 

24.5 

37.0 

1903 

26.4 

15.5 

36.3 

24.8 

25.1 

25.2 

33.4 

1904 

27.2 

14.4 

^.7 

22.8 

19.7 

22.0 

32.3 

1905 

26.8 ; 

1A3 

33.3 

24.0 

24.5 

23.4 

35.9 

1906 

28.3 


35.2 

25.1 

[ 26.8 

20.8 

36.1 

1907 

23.8 

14.2 

38.2 

27.3 

23.1 

24.4 

35.8 

1908 

25.1 

14.2 

34.9 

25.2 

21.3 

22.6 

34.9 

1909 

22,5 

17.9 

30.5 

28.2 

23.1 

25.2 

38. 9 

1910 

22.5 

16.2 

34.4 

24.8 

19.7 

23.5 

31.5 

1911.... 

21.0 


37.1 

27.5 

26.3 

25.5 i 

34.0 

Average (1902-1911) 

25.3 


35.8 

25.5 

1 

23.6 

23.8 

35.1 


i Bushels of 48 pounds. » Winchester bushels. 


Acreage^ production^ value, prices, exports, etc., of barley in ike United States, 1849-1911. 
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BARLEY— Continued . 

Acreage, production, value, prices, exports, etc., of barley in the United States, 1849-1911 — 

r*rvn+i-miorl 


Year. 


I Acreage 
i sown 
and liar- 
rested. 


Av- 

erage 

yield 

per 

acre. 


Produc- 

tion. 


Aver- 

age 

farm 

price 

per 

bushel 

Dee.l. 


Farm 
value 
Dee. 1. 


Chicago cash price per 
bushel, No. 2. 


Decemljer. 


Low. High.; 


May of 
following 
year. 


Low. High. 


Domestic 
exports, 
fiscal year 
banning 


Imports, 

fiscal 

year 


nmg 
July L 


1595.. . 

1896. . . 

1897.. . 

1898.. . 

1899.. . 
1899 K 

1900. . . 

1901.. 

1902.. 

1903.. 

1904.. 

1905.. 

1906.. 

1907.. 

1908.. 

1909. . 
1909 K 

1910*. 

1911*. 


Acres, 

3.300.000 

2.951.000 

2.719.000 

2.683.000 

2.878.000 

2.894.000 

4.296.000 

4.601.000 

4. 993.000 

5.146.000 

6.096.000 

6.324.000 

6.448.000 

6.646.000 

7.011.000 

i,m,m 

7.743.000 

7.627.000 


\Bush. 

26.4 
23.6 

24.5 

21.6 

25.5 

96.8 

20.4 

25.6 

29.0 

26.4 

27.2 

26.8 

28.3 
23.8 

25.1 

24.3 
9t6 

22.5 

21.0 


Bushels. 

87.073.000 

69.695.000 

66.685.000 

55.792.000 

73.382.000 
119,686,000 

58.926.000 

109.933.000 

134.954.000 

131.861.000 

139.749.000 

136.551.000 

178.916.000 

153.597.000 

166.756.000 
170, 284, COO 

178.891.000 

173.832.000 

160.240.000 


Cents. 

33.7 

32.3 

37.7 

41.3 

40.3 


Dollars. 

29.312.000 

22.491.000 

25.142.000 

23.064.000 

29.594.000 


('I 


Cents.] 
33 
22 , 

40 * 
35 


Cents.] 

40 

37 

42 

45 


40.9 

45.2 

45.9 
45.6 
42.0 

40.5 

41.5 

66.6 

55.4 

55.2 


24, 

49, 

61, 

60, 

58, 

54, 

74, 

102 , 


075.000 

705.000 

899.000 

166.000 

652.000 

993.000 

236.000 

290.000 

442.000 

971.000 


37 
56 

36 
42 

38 

37 
44 
78 

8 57 

355 


57.8 

86.9 


100.426.000 

139.182.000 


8 72 
8 102 




Cents.] 

25 

36 

36 


[Cents.] 

36 

35 

53 

42 

44 


61 
63 
70 , 

S'l 

53 
56 
102 
3 64^1 
872 


37 

64 

48 

as 

40 
42 
66 
8 60 
8 66 
850 


890 875 

8130 


Bushels. 

7,680,331! 

20,030,301 

11,237,077 

2,267,403 

23,661,662 


Bushels. 

m,2S4 

1,271,787 

124,804 

110,475 

189,757 


57 

72 

56 

59 

50 

8 75 
8 75 
868 


6,293,207 

8,714,268 

8,429,141 

10,881,627 

10,661,655 

17,729,360 

8,238,842 

4,349,078 

6,580,393 

4,311,566 


171,004 

57,406 

56,462 

90,708 

81,020 

18,049 

38,319 

199,741 

2,644 


8 115 


9 , 399 , 34 a 


1 Census figures. 

® Prices 1895 and subsequent years are for No. 3 grade. 


8 Low malting to fancy. 

* Figures adjusted to census basis. 


Acreage, production, and farm value of barley the in United States in 1911. 


State and 
Division. 

Acreage. 

Produc- 

tion, 

Parmvsdue 
Dec. 1. 

state and . 
Division. 

Aerea^ 

tm 


Maine 

N. Hampshire.. 

Vermont 

New Yorfe 

Fejmsylvania. . 


Bushels. 

112,000 

24,000 

366.000 
2,000,000 

175.000 

Dollars. 

101,000 

21,000 

300.000 
1,940,000 

114.000 

Nebraska 

Kansas 

N. C- W. of 
Miss. River. 

Kentucky 

Asres. 

120,000 

^^OOO 

Bushels. 

1.320.000 

1.625.000 

Dollars. 

792.000 

975.000 

4,421,000 

68,023,000 

61,196,000 

N. Atlantic-. 

liwryMpd. 

fSK 

104,000 

2,677,000 

HESIIS3I 

3,000 

3.000 

5.000 
10,000 

86,000 

84.000 

90.000 
100,000 

68,000 

76.000 

84.000 

61.000 



55,000 

161,000 

Texas 

Oklahoma 


14,000 

- 322,000 

216,000 

S. Central 

Montana 

Wyoming 

Colorado 

New Mexico.. . 

Arizona 

Utah 

21,000 

360,000 

289,000 

B 


H 

31.000 

11.000 

74.000 
2,000 

35.000 

24.000 

12.000 

142.000 

176.000 

116.000 
1,460,000 

1.070.000 

374.000 

2.146.000 
66,000 

1.278.000 

1.032.000 

480.000 

5.964.000 

6.512.000 

3.944.000 
40,600,000 

728,000 

280,000 

1.481.000 
46,000 

1,1X2,000 

65,000 

m,m 

4.175.000 

4.428.000 



24,611,600 

Nevada. i 

1 Idaho 

Washington,... 


^^006 

130,006 

i 

^ 2&9$4,600 
- 

.90,006 

Oi^om 

Oe0orD3&...... 

Far Westem. 

United States 

2,073,000 

63,466,000 

5a,39^to 

7,627,000 

160,240,000 

139,182,^ 
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B AELE Y — Continued . 


Condition of fjie barley crop in the United StateM on the fast of monthe named, 189(k~1911, 


Year. 

June. 

July. 

Au- 

gust. 

VThen 

har- 

vested. 

Year, 

June. 

July. 

Au- 

gust, 

IMien 

har- 

vested. 


p. a. 

P. et. 

P.d. 

P. d. 


P.d. 

P. d. 

P. d. 

P. d. 

1890 

86.4 

88.3 

82. S 

78.6 

1901 

91.0 

91.3 

86.9 

83.8 

1891 

90.3 

90.9 

93.8 

94.3 

1902- 

93.6 

93,7 

90.2 

89.7 

1893 

92.1 

92.0 

91.1 

87.4 

1903 

91.5 

86.8 

83.4 

82.1 

1893 

88.3 

88.8 

S4.6 

83.8 

1904 

90.5 

8B.5 

88,1 

87.4 

1894 

82.2 

76.8 

69.8 

71.5 

1905 

93.7 

91,5 

80.5 

S7.8 

1895 

90.3 

91.9 

87.2 

87.6 

1906 

93.5 

92.5 

90.3 

89.4 

1806 

98.0 

88.1 

82.9 

83.1 

1907. 

84.9 

84.4 

S4.5 

78.5 

1897 

87.4 

88.5 

87.5 

86.4 

1908 

80.7 

S6.2 

83.1 

81.2 

1898 

78.8 

85.7 

79.3 

79.2 

1909 

90.6 

90.2 

$5w4 

80.5 

1899 

91.4 

92.0 

93.6 

86.7 

1910 

80.6 . 

73.7 

70.0 

69.8 

1900.., 

86.2 

76.3 

71.6 

70.7 

1911 

90.2 

72.1 

66,2 

65.5 


Yield per acre and farm price per husihel of barky in the United States, 
j Yield per acre. | Farm price per busbel. 
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jiv£T(ig€ faTTfi price o/hctrley per bushel on the first of each Tnonth, 1910~11, 


Montb. 

United 

States. 

North 

Atlantic 

States. 

South 

Atlantic 

States. 

N. Cen. 
States East 
of Miss. B. 

N. Cen. 
Stat^ West 
of Miss. R. 

South 

Central 

States. 

Far W^t- 
ern States. 


1911 

1910 

1911 

1910 

1911 

1910 

1911 

1910 

1911 

1910 

1911 

1910 

1911 

1910 


Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

January 

59.8 

57.6 

70.2 

71.7 

65.0 

70.0 

70.0 

59.4 

62.4 

49.6 

50.0 

69.2 

51.2 

70.7 

February 

64.1 

59.3 

73.8 

73.3 

65.0 

67.0 

76.1 

63.8 

68.8 

51.9 

48.0 

75.0 

52.4 

69.7 

March 

63.0 

60.2 

72.2 

73.7 

59.0 

69.0 

77.4 

63.1 

66.1 

62.7 

57.0 

66.4 

52.2 

71.7 

April 

69.1 

59.7 

75.0 

77.8 

56.0 

69.0 

85.0 

63.1 

75.2 

61.3 

57.0 

63.0 

54.0 

72.6 

May 

74.0 

56.5 

75.5 

77.1 

64.0 

72.0 

86.7 

6a2 

79.5 

47.9 

58.3 

69.8 

61.5 

69.1 

June 

73.8 

55.7 

77.9 

80.8 

70.0 

65.0 

82.2 

61.3 

73.6 

47.7 

68.0 

61.5 

70.1 

66.1 

July 

70.1 

53.9 

74,4 

74.8 

62.0 

69.0 

81.6 

60.4 

72.8 

48.8 

47.0 

60.6 

61.4 

58.5 

August 

69.3 

54.7 

80.5 

77.2 

67.0 

69.0 

78.8 

62.2 

71.8 

61.1 

55.7 

49.0 

61.5 

55.8 

September , , . - 

77.0 

57.2 

82.8 

73.7 

70.0 

70.0 

87.5 

62.9 

80.6 

64.2 

77.5 

54.9 

67.4 

58,7 

October 

81.7 

56.1 

87.5 

71.7 

65.0 

68.0 

96.4 

61.5 

85.4 

54.0 

74.2 

58.6 

70.1 

65.9 

November 

84.9 

55.3 

91.9 

70.3 

65,0 

67.0 

99.1 

61.0 

89.4 

53.6 

65,8 

60.6 

72.8 

54.0 

Peeember 

86.9 

57.8 

92.5 

1 

69.8 

67.1 

65.5 

96.9 

63.1 

90.0 

56.5 

80.3 

i 

*59.4 

79.4 

56.4 


Wholesale prices of barley per bushel, 1898-1911. 




Cincinnati. 

Chicago. 

Milwaukee. 

San Francisco. 


Date. 

Extra No. 3 
spring. 

No. 3. 

Extra No. 3, 

No. 1 brewing 
(per 100 lbs.). 



Low. 

High. 

Low, 

High. 

Low. 

High. 

Low. 

High, 

1S98 

Cents. 

32 

Cents. 

54 

CerUs. 

26i 

34 

Cents. 

53 

CerUs. 

Cents. 

Dollats. 

0.924 

.85 

JMora. 

1.42i 

1899 

44 

56 

64 



1.474 

1900 

44i 

58 

66 

34 

62 



.674 

.75 

1901 

70 

36 

65 



.731 

vIL 

1902 

65 

74 

35 

73 




1903 

55 

71 

42 

63 

48 

63 



1904 

55 

69 

35 

61 

4i 




1905 

52 

58 


55^ 

58 


' m 



1900 

52 

62 

- & 

56 




54 


45 

Fa£ 

n 

80 

m 

ilflBgte 

Ky. 

106 

lii 

1.1^ 

1,724 






1908. 

113 

102 

115 

85 

105 

No. a 
1,35 

feed. 

1.674 

February^.. 

ii5 


78 

95 

1.25 

1.424 

March,.! 

102 

110 

72 

93 

75 

90 

1.25 

1.424 



98 

110 

65 

87 

68 

86 

1.324 

1.44 



60 

76 

64 

71 

1.374 

1.60 

June 



49 

66 

50 

66 

1.224 

1.424 

1.49 




67 

74 

60 

61 

1,26 

August 

68 

70 

m 

68 

59 

67 

1.25 


^n1)6XQber. 

67 

73 

66 

67 

66 

654 

1.25 


Oc^ber 

67 

71 

53 

62 

67 

66 

1.32i 

1.4^ 

NnvRmber 

67 

71 

54| 

67 

67 

58 

664 

65i 

1.40 

1.474 

B^sember,... 


67 

69 

64^ 

59 

1.40 

1.45 





1 



Year... 


67 

115 

49 

106 

50 

105 1 

1.224 

1.574 

TftnHn.rv 

1909. 

67 

i 

70 

i 

59 ' 

1 

66 

62 

66 

1.3^ 

hm 

Februaiy... 

70 

71 


66| 

68 

62 

664 

1.371 

March.. I... 

71 

72 


67| 

mmm 


Anril 

71 

72 

62 

68 


68 

L474 

1.55 

urn 


73 

74 

66 

75 

77 

L70 

June 

74 

84 


821 

78 

65 

m 

1.40 



75 

76 


6^ 

54 

72 

i.m 

’ t-m 



70 

6S 

L35 

' 


64 

68 


66 

59 

68 

L35 

. I-# 

Oclbober 

64 

67 


66 

- 55 

m 

1.35 

: 

November 

66 


53 

674 


m 

1.^ 

hM 

T>Ar!ftTnbw* - 

70 

76 

55 

72 

64 


1.45 




1 




Year... 


64 

84 

50 

824 



L35 

im 


>» No, 1 feed. 













STAmTios or eye. 
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Wholesale pices of barley per bushel, Continued. 


Date. j 

Cincizmati. 

Chicago. 

Milwaukee. 

San Frandsoe. 

Ezrtra No. 3 
Bpring. 

1 

No. 3. 

Extra No 3. 

No. 1 brewing 
(per lOOIlks.). 


Low. j 

High. 

Low. j 

High. , 

Low, 

High. 

Low. 

High. 


CerUt, 

CenU. 

CtnU, 

Cents, , 

Cenlt. ! 

Cents. 

Doil«n. 

Dftfkr#. 

1910. 





0 

) 


1 

January 

76 

80 

63 

74 

66 ’ 

73 

1.32| 

! 1.50 

Ftebraw 

73 

80 

64 

73 

67 j 

73 

1.35 

1 1.40 

Marcb... 

69 

7S 

56 

73 

67 i 

72 

1.35 

1.45 

April 

67 

74 

50 

70 

50 

70i 

1.10 

1.35 


67 

72 

50 

68 

60 

67 

1.061 

( 1.15 

June 

70 

72 

52 

! 69 

60 

esi 

LOO 

! LIO 

July 

70 

i 80 

i 50 

77 

63 

75 

LOO 

1.10 

August 

75 

80 

54 

75 

63 

75 

.95 

1.0^ 

September 

72 

Si 

60 

75 ! 

67 i 

74 

.97i 


October 

74 

82 

63 

77 ; 

68i 

76 

.95 

! LOSj 

November 

80 

86 

66 

83i 1 

71 I 

82 

.95 


December 

72 , 

S6 

72 

90 , 

74ii 

90 

1.02J 

1 i.lii 

Year 

67 

m 

50 

90 i 

» i 

90 

.95 

1 1.50 

1911. i 

January. 

No. 3 i 

90 


78 

100 

86 

100 

1,10 

1. IS 

February 

88 

100 

75 

96 

83 i 

96 

i.m 

1.164 

March 

90 

115 

79 

114 

S8 

115 

Liii 

L42| 

April 

96 

115 I 

90 

117 

100 

116 

1.40 

1.50 

May 

94 

114 

75 

115 

80 

113 i 

L37| 

1.50 

June 

90 

108 1 

70 

117 

80 

116 

1.2^ 

1.^ 

July 



80 

117 

94 

114 

1.261 

1.35 

August 



88 

124 

93 

123 

1.^ 

LBO 

September 

95 

123 i 

90 

126 

108 

124 

I.M 

Lfi7i 

October 

110 

123 j 

98 

126 

113 

126 

L67| 

1.90 

November 

110 

125! 

100 

139 

118 

130 

1.82i 

1.91^ 

Deemnber 

110 

125 1 

102 

130 

120 1 

127 

1.75 

1.85 

Year 

88 

125 

70 

130 

80 

130 

1.10 

1.984 


\ Medium No. 3 from Uzj to December, incIo^Te. 


RYE. 


Rye area of countries named, 1907-2911. 


j 

Country. 

1907 

1608 

IIIIQ^IIIIII^ 

1610 

mi 

NOntH AJCEEICA. 

tJnlted States*,.. 

Acres. 

Acres. 

1,9^,009 

Aeref. 

2,196000 

Aem, 

%m,m 

Acres, 

2,127,000 

Ontario.*.-- 

67,200 

6,000 

63,400 

6,309 

20,900 

10,409 

57.300 
ATflO 
19,000 

10.300 

52,500 

3,800 

17,700 

10,100 

96,900 


, ^ 

Quebec....*.... 



C) 



Total Cmywia 


100,300 

91,300 

84,100 

142,000 

Mexico. 


(^> 

0 

C) 

C») 


£UBOFB. 

AustriarHimgary: 

Al3jltrifL _ 

4,580,300 

^480,900 

171,600 

&,139,100 
2,575,000 
175,100 
. 31,100 

&, 134,700 i 
2,485,7001 
172,100 

28,260 I 


%mm 




TblBd Auptria-Hmogary. '* 

' i 

f,m,m 

7 ,«ao,ioo 




611,800 
. 460,806 

’ <37,900 

mrm 

63A4l>i" 

M,«b 

S3 
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RYE — Continued . 


Rye area of countries named, 1907-1911 — Continued. 


Country, 


EUROPE— eoniinued . 


Denmart 

Finland 

France 

Germany 

Italy 

Netherlands 

Norway 

Roumania 

Russia; 

Russia proper 

Poland 

Northern Caucasia 

Total Russia (European), 

Servia 

Spain 

Sweden 

United Kingdom, 


ASIA. 

Russia: 

Central Asia 

Siberia 

Transcaucasia 


Total Russia (Asiatic) 


AUSTRALASIA. 

Australia: 

Queensland 

New South Wales 

Victoria 

South Australia 

Western Australia 

Tasmania 

New Zealand 

Total Australasia 


1907 1908 

1909 

t 

1910 1 1911 

Acres. 

682,000 

0) 

3,064,300 

14,931,500 

^,600 

37,100 

362,400 

Acres. 

C) 

0) 

3,074,800 

5,122,600 

C) 

548,800 

363,400 

Acres. 

(1) 

3,031,900 

15,149,300 

300,700 

553,400 

0) 

337,500 

Acres. 

C) 

2,994,200 

15,287,500 

300,800 

548.600 
0) 

429.600 

Acres. 

(U 

2,923,700 

15,161,100 

302,200 

555,000 

0) 

325.700 

681.900 * 6S. 009. 500 

63,800,500 

5,204,400 

585,500 



6,238,000 
683, W 

B,m,m 

553,300 







71,603,100 

68,692,900 

69,590,400 

68,817,000 


109,800 

2,228,100 

1,005,900 

70,100 

117,800 

2,246,800 

999,500 

60,800 

113,700 

2,058,000 

998,300 

63,000 

102,900 

2,029,700 

997,500 

56,900 

1,^7, -«)0 
992,300 
65,400 

65,200 

2.609,100 

1,200 

54.200 

189. 500 



2,265,400 ; 2,201,600 
1,100 1 1,600 







2,676,600 

2,320,700 1 2,392.700 

2,232,400 


100 

6,700 

1,600 

100 

6,300 

1,400 

100 

4,700 

2,000 

200 

5.400 

2.400 
1,600 
1,100 
1,100 

(0 

100 

4,200 

0) 

1,000 

800 

1,300 

4,400 

m 

700 

1,300 

m 

700 

3,000 

600 

TOO 

3.500 

11,000 

• 11,100 

1 11,600 




^ No oT&eial statlsties of area. 


Rye crop of (xmnities neaned, 1907-1^11. 


Country. 

1907 

1908 

1900 

1910 

1911 

NORTH AMERICA. 

Ulrited Statos 

Cianada: 

OiifeaEio^ 



Bushels. 

31,566,000 

Bushels. 

31,851,000 

Bushels. 

29,520,000 

Bushels. 

34,897,000 

Bushels. 

33,119,000 

1,039,000 

84,000 

1,030,000 

101,000 

325.000 

255.000 

1,097,000 

75,000 

336.000 

208.000 

923.000 
92,000 

308.000 

221.000 

1,766,000 

321.000 

607.000 

; 



i .. 1 

: Total.--. ^ 

371,000 

1,494,000 

1,711,000 

1,715,000 

1,644,000 

2,694,000 

70,000 

70,000 

! 70,000 

1 70,000 

70,000 

33,130,000 

I 33,6^,000 

31,305,000 

36,611,000 

35,883,^ 

lis 

113,3^,000 

45,185,000 

3,580,000 

288,000 






162,032,000 

161,830,060 

157,181,^ 
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RYE— Continued. 


Rye cro/) of countries mmed^ 1907-1911 — Continued, 


Country- 

1907 1 

1908 

1909 

1910 

1911 

EUBOPE— continued. 

Belgium 

Bulgaria. 

Dwaark 

Jinland 

France 

Germany... 

Italy 

Ketberlands 

N<^ay- 

Roumania 

Bueikels. 

23.484.000 

3.883.000 

15.893.000 
U,032,0OD 

55.896.000 
384,150,000 

5,000,000 

14.483.000 
823,000 

2.554.000 

Ratios. 

22.199.000 
5,aM,000 

19.170.000 

11, m 000 

51.703.000 
422.682,000 

5,(X»,000 

15.866.000 
869,000 

2,640,000 

Bvtkhels. 

23.154.000 

6.906.000 

18.922.000 

12.085.000 

54.934.000 
446,767,000 

5.032.000 

17.652.000 

1.011.000 
3,090,000 

Biubelf. 

22.085.000 

9.045.000 

19.565.000 
11,000,000 

44.064.000 
413,802,000 

5.439.000 

15.136.000 
896,000 

7.885.000 

BUikeU, 

23.069.000 
10.000,000 
id,n3,ooo 
11,000,000 

45.615.000 

5,297,000 

17.410.000 
948,000 

4,909,(XiO 

.Russia: 

<393,257,000 
74. 127,000 
6,807,000 

673,736.000 
77.954,000 
6,993,000 j 

783,035,000 
86. 77 A OCX) 







7,335.000 1 

i 


Total Russia (European)., 

SeiTia. 

Spain 

Sweden I 

Uidted Kingdom 

Total , 



774,191,000 

758.683,000 

877,165,000 j 843 .<j99.000 | 

742,376,000 

911,000 

27.027.000 

22.001.000 
1,895,000 

974,000 

26.412.000 

20.052.000 
1,776,000 

1,024.000 
34,901.0')0 1 
25,728,000 1 
l,^.0(Xi 1 

766,000 

27.596.000 ! 

24.154.000 ! 
l.SOQ.OOO 

800.000 

28.897.000 

23.825.000 
1,7.50,000 

1,471,527,000 

1,532,147,000 1 

1,992,377,000 

1,608,200,000 

1 1,521.666,000 

JLSIJl. 

Russia: j 

G^ntral A-sia - - i 

993,000 

32,931,000 

12,000 

564,000 
22,775,000 , 
9,000 1 

18,152,000 

18,000 



Ri)iAria 



•sift 


f.:::..; 

Total Russia (Asiatic) 

aussbaxasia. 

Qtieflnsiand., 

New South Wales 

Victoria 

Sooth -T 



33,936,000 

23.348.000 

19,668,000 

23,W,0» 

{ 29,73^000 

3,000 

98.000 

21.000 

1,000 

56.000 

22.000 

1,000 

51.000 

33.000 

3,000 

66,000 

27.000 

15.000 

10.000 
18,CO0 

2,000 

m,m 

30.000 
8,000 
6,000 

24.000 

Western Australia 

Tasmania 

Total Australia 

New Zealand 

Total Australasia, 

5,000 

15,000 

5,000 

15,000 

iooo 

18.000 

142,000 

43,000 

99.000 

73.000 

107,000 

94,000 

130.000 

100.000 

239.000 

209.000 

1 185,000 172,000 

201.000 

239.000 

338,000 

Grand total 

.1,538,778,000 1,589,299,000 

1,742,466,000 

1,668,937,000 

l,577,aa0,€00 


Average yield of rye in countries namedt tushels per cKr«, 18^1911. 


Year. 

United 

States. 

Russ^, 

Egpo- 

pean,* 

Ger- 

many.* 

Austria.* 

Htmgary 

praper.* 

Frsnce.® 




mi 

mo 

mi 


17.6 

mo 



11. i 

2S.6 

mo 

17.6 

17.1 

27.5 



17,0 

12.5 

mo 

18.9 

19.1 

ms 

Wi 


1A4 

12.2 

ms 

IB.2 

18.6 

mi 

mo 



1&3 

13.7 

ms 

19.3 

17.0 

mo 


1996 

145 

mi 

mo 

302 

10.4 

mo 


19^ 

16.7 

3.S 

2S.1 

10.0 

ms 

’ 04*8 

m.o 



ms 

ms 

mo 

mo 


2-2 

^ 

29^^ 

mi 

ill 

28.0 

32.0 

ms 

mo 

ms 


1^.^ 

mo 


32.S 

mi 

ms 

m3 

mo 

iHo 

mo 

ms j 

93.1 


HI 

im. 

mo 


ms 

30.8 

m? 

m$ 1 


mol 


36.5 

30;1 


ms 

mo 


BOB 


I^HIB 




s Wlaofaestar 


1 
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RYE — Continued . 


A-creagc^ productiou^ vclIub^ prices ^ dud exports of rye in the United Stutes, 1S49—19H. 


Year. 

1 

Acreage. 

j Aver- 
1 age 
i yield 
per 
acre. 

Production. 

Aver- 

age 

farm 

price 

per 

bushel 

Dec.l. 

Farm value 
Dec. 1. 

Chicago cash price per 
bushel, No. 2. 

Dom^tic 

December. 

May of 
following 
year. 

ex.purtjS, ]Lu.'- 
eluding 
rye flour, 
fiscal year 
beginning 
July 1. 

Low. 

High. 

Low. 

High. 


Acres. 

Bush. 

Bushels. 

Cents. 

Dollars. 

Cts. 

Cts. 

Cts. 

Cts. 

Bushels. 

1849 ^ 



14,189.000 








](s}9 1 - . 



91,101,000 








1S06 


13^ 

20l865',000 


17,160,000 



142 

150 

234J51 

1807 

i;^;5o5 

18,1 

23,184,000 

100.4 

23,281,000 

132 

157 

: 173 

m 

564,901 

ISCS 

1,651,000 

13.6 

22,505,000 

94.9 

21,349,000 

106ifr 

118 

100 

1154 

92,869 

1869 

1,658,000 

13.6 

22,528,000 

77.0 

17,342,000 

66 

774 

78 

834 

199,450 

1869 i 



16,919,000 








1870 

1,176,000 

13.2 

15,474,000 

73.2 

11,327,000 

1 

67 

74 

81 

91 

87,174 

1871 

1,070,000 

14.4 

15,366,000 

71,1 

10,928,000 

62 

63| 

75 

93 

832,689 

1S72 

1,049,000 

14.2 

14,889,000 

67.6 

10,071,000 

574 

70 

684 

70 

611,749 

1873 

1,150,000 

13.2 

15,142,000 

70.3 

10,638,000 

70 

81 

91 

102 

1,923,^ 

1874 

1,117,000 

13.4 

14,991,000 

77.4 

11,610,000 

93 

994 

103 

1074 

267,068 

1875 i 

1,360,000 

13.0 

17,722,000 

67.1 

11,®4,000 

67 

68| 

6I4 

704 

1 689,159 

1876 

1,468,000 

13.9 

20,375,000 

61.4 

12,505,000 

654 

73 

70 

924 

2,234,856 

1877 

1,413,000 

15.0 

21,170,000 

57.6 

12,202,000 

654 

564 

54 

60 

4,249,684 

1878 

1,623,000 

15.9 

25,843,000 

[ 52.5 

13,566,000 

44 

43 

47 

52 

4,877,821 

1879 

1,625,000 

14.5 

23,639,000 

65.6 

15,607,000 

734 

81 

734 

85 

2,943,894 

1879 1 

1,849^000 

10.8 

19,889,000 








1880 

1,768,000 

13.9 

24,541,000 

i 75.6 

18,665,000 

82 

914’ 

115 

118 

1,955,155 

1881.,.,.. 

1,7®, 000 

11.6 

a), 705, 000 

i ^.3 

19,327,000 

964 

98 

77 

83 

1*003,609 

1882 

2,228,000 

13.4 

29,960,000 

1 61.5 

18,439,000 

57 

584 : 

62 

67 

2,205,212 

1883 

2,315,000 

12.1 

28,059,000 

58.1 

16,301,000 

564 

60 

6O4 

m 

6,247,590 

1834 

2,344,000 

12.2 

28,640,000 

51.9 

14,857,000 

51 

52 

68 

73 

2,974,390 

1885 

2,129,000 

10.2 

21,756,000 

57.9 

12,595,000 

584 

61 

58 

61 

91^699 

im 

2,130,000 

11.5 

24,489,000 

53.8 

13,181,000 1 

53 


544 

564 

{^7iw2 

1887 

2,053,000 

10.1 

20,693,000 

54.5 

11,283,000 i 

554 

m 

m 



1888 

2,365,000 

12.0 

28,415,000 

58.8 

16,722,000 

50 

5Sf 




18® 

3,171,000 

13.1 

28,420,000 

42.3 

12,010,000 

44 i 


:m 



1889^,... 


18.1 

98,m,ooo 



..... 


V* ij, 

Uul| 


1890 

2,142,000 

12.0 

26>807,000 

68.9 

1^^010 

#44 

«8| 


92 

358,263 

1891 

2,176,000 

14.6 

ai,7£^909 

T7-4 


$6 

92 

70i i 

79 

12,068,628 

1892 

1893...... 

2*164,000 

2,0^900 

ilr 


54^2 

54.3 


46 

45 

51 

474 


62 

48 

1,493,924 
249, 152 

1894 

1,945,00# 


2^7^000 

^.1 

13«395,000 

474 

49 


67 

32,045 

1895 ! 

1,890,000 i 

14.4 

27,210,000 

44.0 

11,965,000 

32 

35i 

33 

364 

1,011,128 

im 

1,831,000 

13,3 

24,369,000 

40.9 

9,961,000 

37 

424 

32| 

354 

8,575,663 

1887 

1,704,000 

16.1 

27,363,000 

44.7 

12,240,000 

45| 

47 

48 

75 

15,562,035 

1898.. 

1,643,000 

15.6 

26,658,000 

46.3 

11,875,000 

524 

551 

564 

62 

10,160,822 

1899 

1,659,000 

14.4 

23,962,000' 

51.0 

12,214,000 

49 


5? 

m 

2,382,012 

1899^ 

Bt054jOOQ 

19.4 

95,589,000 








1966 

1,591,000 

15.1 

23,996,000 

51.3 

12,295,000 

45| 

49| 

514 

54 

2,345,512 

1901 

1,9^000 

15.3 

30,346,000 

55.7 

16,910,000 

59 


544 

58 

2, 712, on 

1982 

1,979,000 

17.0 

33,631,000 

50. S 

17,081,000 

48 

4M 

48 

504 

5> 445,273 

1903 

1,907,000 

15.4 

. ®,363,000 

54.6 

15,994,000 

504 

524 

6 &i 

78 

784,068 

1904 

1,793,000 

15.2 

27,242,000 

68.8 

18,748,000 

73 

75 

70 

84 

29,749 

1905 

1,730,000 

16.5 

28,486,000 

61.1 

17,414,000 

64 

68 

58 

62 

1,387,826 

1906 

2,002,000 

16,7 

33,375,000 

58.9 

19,671,000 

61 

65 

69 

874 

769,717 

1907 

1,926,000 

16.4 

31,566,000 

73.1 

23,068,000 

75 

82 

79 

86 

^444,588 

1908 

1,94^000 

16.4 

31,851,000 

73.6 

23,455,000 

75 

774 

83 

90 

l,2^mi 

1909 

2,006,000 

16.1 

32,339,000 

73.9 

23,809,000 

72 

80 

74 

80 

2^262 

1909^ 


IS. 4 

99,590,000 








1910* ; 

2,185,000 

16.0 

34,897,000 

71.5 

24,953,000 

80 

82 

90 

113 


1911*....: 

2,127,000 

15.6 

33,119,000 

83.2 

27,557,000 

91 

94 



^*’*'*'*’*n'*’‘ 


1 Census fi^uies. 


< Figures adjusted to oeosus ba^ 
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RYE — Continued . 

Acrtage^ prodtbction, and value of rye in the United Statee in t9tl. 


State and Division. 


Acreage. 

Produc- 

tion. 

Farm 
value 
Dec. 1. 

Acres, 

1,000 

3.000 

8.000 

135.000 
72,000 

285.000 

Bushels. 

22,000 

48,000 

148,000 

2.254.000 

1.181.000 
4,304,000 

JDoUars, 1 
21,000 ) 
46,000 i 

138.000 
2,006,000 

980.000 
3,443,000 

504,000 

7,257,000 

6,634,000 

1,000 

^,000 

48.000 

17.000 

47.000 i 
3,000 i 

12.000 

15.000 

406.000 

552.000 

187.000 

470.000 

30.000 

114.000 

14.000 

349.000 

491.000 

168.000 

470.000 

44.000 

157.000 

156,000 

1,774,000 

1,693,000 

§§§i§ 

230.000 
1,000,000 

874.000 
5,840,000 
^035,000 

720.000 

800.000 
706,000 

4.964.000 

5.062.000 

040,000 

14,872,000 

12,331,0{» 

240,000 

^,000 

4,488,000 

5^,000 

3,501,000 

416,000 


i 

i Acreage. 

1 

tion value 

tion. j 

t 

Acres, 

16,000 

36.000 

13.000 

52.000 

18.000 

BusheU. 

226,000 

528.000 

130.000 

676.000 

123.000 

BoUars, 

190.000 

454.000 
22,000 

507.000 

160.000 

405,000 

6,856,000 

5,327,000 

§i§§§§ 

264.000 

226.000 
10,000 
20,000 

38.000 

10.000 

248,^ 

224,000 

12.000 

21,000 

40,000 

9,000 

49,000 

568,000 

554,000 

8,000 

2,000 

21,000 

5.000 

3.000 

8.000 
18,060 

8,000 

liillilf 

132.000 

36.000 

176.000 

55.000 

46.000 

141.000 

116.000 
116,000 

73,000 

1,285>000 


2,127,000 

38412iO0O 

Smb^ooo 


Vermont 

Massadinsetts. 
CJozmectieut. . . 

New York 

New Jersey. . . 
P^nsyJvania. 

N. Atlantic. - 


Delaware 

M^iand 

Virginia 

West Virginia- 
North Carolina. 
South Carolina. 
Georgia 


S. Atlantic... 


Ohio 

Indiana... 




N. Central E. of 
Miss.R 


Minnesota. 
Iowa 


Missouri 

North Dakota.. 
South Dakota.. 
Nebraska 


N. Central W. 
of Miss. R 


Kentucky. . 
Tennessee.. 
Alabama... 

Texas 

Oklahoma. 
Arkansas. . 


S. Central. 


Montana 

Wyoming 

CoiOTado 

Utah 

Idaho 

Washington.. 
On 


Far Westam... 


wrt of the rye crop in the Umt^ States on the first of months named, S888-191i 
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RYE — Continued. 

Average yield per acre and farm price per bushel of rye in the United States, 





J Tiia Territories- 
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RYB — CJontiiiued. 

Wholesale prices of rye per bushel^ 1898 - 1911 , 
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STATISTICS OP BUCKWHEAT, 




BUCKWHEAT — Ooutinued. 

Acreage, pradudion, and value of buckwheat in the United States, 1849-1911 — Ccmtiiiued 



Acreage 
sown and 
barreled. 

Avenge 
yi^ per 
aa«. 

ProductloB. 

Average 
farm 
price per 
bii^l 
Dec, 1. 

Farm value 
Dec. 1. 

Acres. 

JBtukels. 


Cmti. 

JloUw. 

670,000 

16.6 

11,004,000 

S5,7 

6,184,000 

907,000 

1S.0 

tl,gS4,000 



638,000 

15,0 

9,567,000 

55.8 

5,841,006 

811,000 

18,6 

15,126,000 

96.8 

8,523,609 

806,000 

18.1 

14,530,000 

39.6 

8,655,009 

804,000 

17.7 

14,244,000 

60l7 

8,«51,009 

794,000 

18.9 

15,008,000 

m.7 

9.331,000 

760,000 

1 19.2 

14,585,000 

58.7 

8,565,000 

788,000 

1 18.6 

14,642,000 

59.6 

8,727,000 

800,000 

1 17.9 

14,290,006 

69.3 

9,975,000 

803,000 

19,8 

i 15,874,000 

TS.'f 

13,004,000 

834,000 

1 20.9 

1 17,438,000 

69.9 

12,188,000 

m,ooo 

1 1S.0 

14 ,&i 0 ,OOO 



860,000 

1 20.5 

17,598,000 

66.1 

11,686,009 

833,000 

a.i : 

17,549,000 

72.6 

12,733,009 


i Ceosns figures. 


X F%{tres adjusted to (»iisus besb. 


Acreage, production, md value cf budbmkeat in the Umted States in 1911, 
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BUCKWHEAT — Continued. 

Average farm price of huckivheat per bushel on the first of eaeh month, 1910-1911, 



Average yield per acre and farm price per bu^l of buckwheat in the United States, 





















STATISTICS OF POTATOES. i 

POTATOES. 

Potato crop of countries namedy 1906-1910. 

[No statistics for Portugal, Egypt, aud some other less important potato-growing countries.} 

Country. 1906 i 1907 1906 I 1909 19i( 


JtHSBiCA. } 

1 Suskeis. I Swthibt. 

United States (contiguous ) j 308, 038, 000 [ 296,262, 000 

Canada: 

Prince Edward Island O 5,453,000 

Nova Scotia : 0) 8,294,000 

New Brunswick 5, 5^, 000 5. 183, 000 

Qo<di»e (1) 22,911,000 

Ontario 15,494,000 20,908,000 

Manitoba. 4,281,000 4,150,000 

Saskatchew-an \ ^ wr 1 2,706,000 

Alberta if | 2,632.000 

Other 1 *29,000.000 i 


5.453.000 

8.294.000 

5.183.000 

22.911.000 

20.908.000 

4.150.000 

2.706.000 

2.632.000 


Pnaiefr. | 

278,985,000 ! 


7.327.000 I 

7.884.000 , 

11.203.000 

16.680.000 
23,096,000 

3.807.000 

1.826.000 
1,967,000 i 


BuMs. 

389,195,000 


6.761.000 i 

9.008.000 j 

12.247.000 

30.853.000 
29, <^,000 

4.118.000 

3.944.000 ; 

2.599.000 ; 


BuiMdt. 

349,062,000 


4.915.000 

6.432.000 
7,«6,OIIO 

21.271.000 

26.163.000 

2.838.000 

2.658.000 

2.385.000 


Total Canada. . 


Mexico 

Newfoundland*. 


south: AlfXBICA. 


Auslzla-Hungary : 


^gia^ihkHerz^ehvina. 


Bulgaria... 
Denmark. . 
Finland.., 


Luxemburg. 
Malta. 


59.804,000 1 

72,2:37,000 

73,79C},a»0 

99,085.000 ! 

74,048,000 

924,000 

1,350,000 

*924.000 

1,350,000 

*924,000 

1,350,000 

*924,000 i 
1,350.000 i 

*924,000 

1.360,000 

370, U6, 000 

372,773,000 

355,0^,000 

.490,554.000 

425,354,000 

* 10,000^009 
•6,582,006 

• 19,000^000 

•10,060,000 

A063,000 

*10,000,000 

6,401^000 

* 10,006,000 
7,863,090 

16,532,066 

U,5S^M 

1^063,000 

16,404,000 

17,863,000 

514,289,006 

179,063,000 

12,854,000 

2,328,000 

5^ 789,000 
178,168,000 

2,949,000 

475.866.000 

139.409.000 
21,129,060 
*2,949,060 

479,^^000 

188,530,000 

1^833,000 

*2,940,000 

i7A9?4,00O 

*10,032,600 

A4HA00O 

706, 554,000 

745,531,000 

639,407,000 

^,927,000 

689,060,000 

88.652.000 

364.000 

28.454.000 

20.432.000 
. 372,076,000 

. 1,577,653.000 
.i s 550,000 

1160,000,000 
.1 6,491,000 

378.000 
. 95,503,000 

. 20,995,006 

.1 4,636,000 

88,162,000 

300.000 

24.426.000 

18.765.000 
512,229,000 

1,673.246,000 
• 550,000 
“60,000,000 

7.295.000 

793.000 

94.401.000 

16.956.000 

3.360.000 

83.846.000 

340.000 

29.752.000 

7 16.194.000 

625.021.000 
1,702,803,000 

• 550,000 
“ 60,000,000 
5,878,000 

692.000 

96.695.000 

28.090.000 
4,3li6,m 

90,^000 

323.000 

21.326.000 

17.887.000 
613,041,000 

1,715,143,000 

1*550,000 

63.273.000 
6,690,000 

872.000 
07,271^600 

^^600 

’00,288,000 

422,900 

H,m,m 

i,597,lH660 

’569,660 

m,m 

22,mO0O 

4,841,000 


Jl^luded in “other,’' 

^jratlbBated from returns of census ye«&r, 1900. 

'4ipai&£i^ 

eCSar^us shews Ujm hectares (46,9^ acres) yi^ding U^WOldlogmas iier hectare husb^ per acre), 
«l^ttal6rl905. 

T Year preceding. 

8Data^t907. 

• Data for 1909. 

3* Unofficial estunate. j 

n Average production as unofficially egtimatad. .. S - 


4 
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POTATOES-^Continued. 

Potato crop of countries Tiamed, ISOS^-IBIO — Gontimied. 


Country. 


1906 


1907 


1908 


1909 


1910 


BUEOPE—continned. 

Bnssia; 

Russia prop®* 

Poland 

Northeffn Caucasia 


BwsheU. 

630.211.000 

296.662.000 

12,844,000 


Busids. 

694.487.000 

327.689.000 

11,932,000 


Bmhds. 

682.454.000 

366.433.000 

11,248,000 


Bushels. 

764.943.000 

396.023.000 

12,520,000 


Bushels. 


Total Russia (European) . 


939,717,000 


1,034,108,000 


1,060,135,000 


[1,173,486,000 


*1,343,268,000 


Servia 

Spain. 

Sweden 

Switzerland. 


1,799,000 

*84,000,000 

63,829,000 

<47,000,000 


876,000 

*84,000,000 

57,823,000 

<47,000,000 


645,000 

*84,000,000 

78,020,000 

-©,971,000 


1,396,000 

*84,000,000 

61.981.000 

44.092.000 


3,110,000 

91.014.000 

68.591.000 

46.712.000 


United Kingdom: 
Great Britain.. 
Ir^tend 


128,005,000 

99,328,000 


111,169,000 

83,869,000 


1©, 268, 000 

119,456,000 


137.180.000 

119.672.000 


Total Great Britain and 
Ireland 


Total. 


227,333,000 


195,028,000 


265,713,000 


256,752,000 


k, 348, 416, 000 


k, 665, 379, 000 


[4,831,002,000 


4,960,178,000 


IrSaptasL 

Russia (Asistio) 7., 


Total. 


Algeria.. 

Uaion of South A&lea: 

Good . 


Traostaid. 


or doaf& 





Rdw Sooth Wales.. 

VlfitOfSa 

SemhAostnOla.... 
Weetm As^aralia. . 


*Teisl Australia 

HW^ealaaid 

T^AiisIralasla.. 
Gt«»dlotaL 


18.691.000 

16.481.000 


20.310.000 

17.076.000 


21.174.000 

31.759.000 


21.996.000 

31.042.000 


35,172,000 


37,386,000 


52,933,000 


53,038,000 


1,684,000 


1,803,000 


1,5©,000 


1,727,000 


*1,500,000 

454,000 

*618,000 


*1,500,000 

444.000 

549.000 


1,304,000 

405.000 

519.000 


*1,304,000 
392,000 
410, (fiO 


%m,m 


4^^060 


4>307,0BO 

7^m 

335,900 

2,412,900 


10,013,000 


4,m,QQ0 


14,620,000 


K 780,112,000 


2, ©3,000 




4,296^006 


Sym,m 




%■ 
832,999 

mO06 

6»8@7,OO0 


Srm$,m 

756,060 

212,000 

5,431,000 


© 1,000 

2,680,000 

6.706.000 

805.000 

250.000 

4.540.000 


18,^000 


6,3©,000 


25,277,000 


^121,6©, 000 


14,tm,000 


5,339,000 


19,360,000 


5,280,184,000 


14,412,000 


7,288,000 


21,700,000 


5,545,707,000 


129.813.000 

107.178.000 


236,991,000 


4,706,117,000 


*21,996,000 

(«) 


21,996,000 


1,727,000 


*1,304,000 

392,000 

mooe 



506, 0« 
3,739,OOC 
6,532, OOe 
693, OQC 
222, OOC 
2, 768, {XX 


14, 460, 'OOC 


6, 739, OOC 


21,189,OOC 


5,196,n5,O0C 


*Kadata^ ' 

* XindtoKies Bosi^a. Asiatie. 

» Avacage mdmihm as mwjBBclally estimated. 

* Average ^^1910. 

* Year nreeediztt. 

* fn^^isssiay Bupepean.^* 

1 1900*1967 refMaaa^ 10 OuimnDaents and d^ets; 1908 and 1909, 27 Oeyemments and d&trlots. 
ftUBtaiarl 
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POTATOES—CJontinued. 

Average yield of potatoes in countries named^ bushels per acre, I$00-I9i0. 


Averaiie (1900-1909). > 


Avwage flDOl-lOlO).. 


United 

States. 

Bussia, 

Eum- 

pean.i 

Ger- 

many.^ 

Austria.! 

Hungary 

proper.! 

France. 

United 

ICing- 

dam.3 

91.4 

99.9 

mo 

151.1 

118.7 

1338 

193.8 

65,5 

92.2 

2iai 

155.8 

136.8 

115.6 

216.9 

96.0 

107.5 

199,4 

152.4 

113.8 

114.1 

183. 7 

Si 7 

91.1 

197,0 

126,2 

125.0 

130.2 

166.1 

110.4 

88.4 

164.2 

126.1 

86.2 

123.4 

195.6 

87.0 

106,6 

216.7 

182.5 

' 136.8 

142.5 

218.8 

102.2 

94.9 

193.3 

158.4 

128.7 

99.5 

192.2 

95.4 

102.4 

205.3 

173.2 

136.6 

107.7 j 

171.0 

85.7 

102.9 

209.2 

154.0 

96.6 

163.7 ^ 

231.1 

106.1 

111.5 

206.9 

157,3 

125.2 

160.3 { 

mi 

93.8 


196.1 

160.0 

117.4 

86.1 

1 209.1 

92.7 


200.8 

I5i.6 

117.3 

123.3 1 

1 300.7 


^ Bushels of tiO pounds. s Winchester bushels. 

Acreage, production, and value of potatoes in the Vnited States in J9J1, 


State and DitI- 
skm. 


Aoreage. 

Produc- 

tion. 



A ares. 
118,000 

17.000 

26.000 
25,000 

5,000 
i 23,000 
375,000 
! 84,000 

i 270,000 

Bmhels. 

21,240,060 

2,125,600 

2.730.000 

^060 

1.955.000 

27.750.000 

6.132.000 

15.130.000 

913,600 

79,927,000 


Farm < State and Divi- , 

i^alue Deo 1. skm. Acreage. 


luurvland 


South Carolina. . t 10, 
12 , 

Florida I 10, 





13,110,000 


Produe- Fta-m 
two. value I>«c.L 


Deiktrs. 

3.772.000 

3.832.000 
S, $40,000 




%0O8^CI1O 

i,m,m 

1,170^000 

m,m 

i,m,m 

3.850.000 

S40,€e0 

1.430.000 


U, 841,000 


4.090.000 
430,000 

3.190.000 
800,060 


E 

So 


%mm 

1,068,000 

1,361,600 



38 , 178,000 


Condition of the potato crop in the Cmtai States on die favtcf meniks named, 
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POTATOES— Continued. 


Acreage, production, value, prices, exports, etc., of potatoes in the United States, 1849-1911 . 


Year. 

Acreage 
planted 
and har- 
vested. 

Aver- 

age 

yield 

per 

acre. 

Production. 

Aver- 
age 
farm 
price 
per 
bushel 
Deo, 1. 

Farm value 
Dec. 1. 

Chicago nrice per 
bushel, Burbanh. 

Domestic 

e^roorts, 

yearbe- 

Imports 
dming 
fise^ 
year be- 

December. 

May of 
fi^owing 
year. 

Low. 

High. 

Low. 

High. 


Acres, 

Bush, 

BusheU. 

€5,798,000 

ni,lJfi,000 

107.201.000 

97.783.000 

106.090.000 

133.886.000 

148.537.000 

Cii. 

BoUars, 

Cts. 

Cts. 

Cts. 

Cts. 

Bushels. 
156,695 
S80,m 
512,380 
378, 605 < 

m,m 

Bushelt. 

1859^.. 










1866... 

1867.. . 

1868.. . 

1869,,. 

1869^.. 

1. 069.000 

1.192.000 

1.132.000 

1.222.000 

166.2 

82.0 

93.8 

109.5 

47.3 

65.9 

59.3 

42.9 

50.723.000 

64.462.000 

62.919.000 

57.481.000 





196,265 

' 

















1870... 

1,325,000 

86.6 

114,775,000 

65.0 

74,621,000 







1871... 

1,221,000 

98.7 

120,462,000 

53.9 

64,905,000 





621,537 

96,299 

1872... 

1,331,000 

85.3 

113,516,000 

53.5 

60,692,000 





515’ 306 

346!^ 

1873... 

1,295,000 

81.9 

106,089,000 

65.2 

^,154,000 





497 ; 413 

649,073 

1874... 

1,310,000 

80.9 

105,981,000 

61.5 

65,223.000 




• 

609,642 

188, 757 

1875... 

1,510, 0(» 

110.5 

166,877,000 

34.4 

57,358,000 





704,379 

92, 148 

1876... 

1,742,000 

71.7 

124,827,000 

61.9 

77,320,000 



1 


3,205,555 

1877... 

1,792,000 

94.9 

170,092,000 

43.7 

74,272,000 



I 

744,409 

528,584 

1878... 

1,777,000 

69,9 

124,127,000 

58.7 

72,924,000 





625,342 

2,624,149 

1879... 

1,837,000 

98.9 

181,626,000 

43.6 

79,154,000 


1 

1 


696,060 

721,868 

1879^.. 


169,459,000 



1 


1880... 

1,843,000 

91.0 

167,660,000 

48.3 

81,062,000 




638,840 

3, 170,372 

1881... 

2,042,000 

53.5 

109,145,000 

91.0 

99,291,000 




408^286 

8,789,860 

1882... 

2,172,000 

78.7 

170,973,000 

55.7 

95,305,000 


1 


439,443 

2,362,362 

1883... 

2,289,000 

90.9 

208,164,000 

42.2 

87,8^,000 


1 


554 ; 613 

425,408 

1884... 

2,221,000 

85.8 

190,642,000 

39.6 

75,524,000 


1 


380,86$ 

658,683 

1885... 

2,266,000 

I 77.2 

175,029,000 

44.7 

78,153,000 



33 

50 

494,948 j 

1,937,416 

1886... 

2,287,000 

73.5 I 

168,051,000 

46.7 

78,442,000 

44 

47 

65. 

90 

434,864 

1,432,^ 

1887... 

2,367,000 

56.9 

134,103,000 

68.2 

91,507,000 

70 

83 

65 

85 

403,880 i 


1888... 

2,533,000 

79.9 1 

202,365,000 

40.2 

81,414,000 

30 

37 

24 

45 

4n,955 1 

mm 

1889... 

2,648,000 

77.4 

204,881,000 

35.4 

72,611,000 

33. 

45 

30 

66 

^6|S ; 


1889K. 



817,548,000 









1890... 

2, ^,666 

65.9 

148,290,000 

75.8 

112,342,^ 

82 

93 

95 

116 

341,189 

5,^1,912 

1891... 

2,715,000 

93.7 

264,424,000 

35.8 

91,013,000 

m 

40 

30 

50 

557,022 

186, sn 

1802... 

2,648,000 

61.5 

156,655,000 

66.1 

103,568,900 

60 

72 

70 

98 

845,720 

4,317,021 

1893... 

2,605,000 

70.3 

183,034,000 

59.4 

108,6^000 

51 

60 

64 

8S 

803,111 

3,002,578 

1894... 

2,738,000 

62.4 

170,787,000 

53.6 

91,527,000 

43 

58 

40 

TO 

572,957 

1,341,533 

im... 

2,955,000 

100.6 

297,237,000 

26*6 

78,985,000 

18 

24 

10 

23 

680,049 

176, 2fi) 

1896... 

2,767,000 

91.1 

262,235,000 

28.6 

72,182,000 

18 

26 

19 

26 

926,646 

246,178 

1897... 

2,535,000 

64-7 

164,016,000 

54.7 

^,643,000 

50 

62 

60 

87 

605,187 

1,171,378 

1898... 

2,558,000 

75.2 

192,306,000 

41.4 

79,575,000 

30 

36 

33 

52 

579,833 

530,420 

ISSfi... 

2,581,000 

88.6 

228,783,000 

39,0 

89,328,000 

35 

46 

27 

39 

809,472 

155,881 


t9S9,000 

BS.0 

87S,$18,000 









1900... 

2,611,000 

80.8 

210,927,000 

43.1 

90,811,000 

40 

48 

35 

60 

741,483 

371, 9U 

1901... 

2,^, 000 

65.5 

187,598,000 

76.7 

143,979,000 

75 

82 

58 

lOO 

528,484 

7,656,1^ 

1902... 

2,966,000 

96,0 

284,633,000 

47.1 

134,111,000 

42 

48 

42 

60 

843,075 

358,505 

1903... 

2,917,000 

84.7 

247,128,000 

61.4 

151,638,000 

60 

66 

95 

m 

484,042 

3,l66,m 

1904... 

3,016,000 

110.4 

332,830,000 

45.3 

150,673,000 

32 

38 

20 

25 

1,163,270 

m,m 

1905... 

2,997,000 

87.0 

280,741,000 

61.7 

180,821,000 

55 

66 

48 

73 

1,000,326 

1,94^160 

1906... 

3,013,000 

102.2 

308,038,000 

51.1 

157,547,000 

40 

43 

65 

75 

1,630,461 

176,917 

1907... 

3,128,000 

95.4 

298,262,000 

61.8 

184,184,000 

46 

58 

60 

80 

1,203,894 

403,962 

1908... 

, 3,257,000 

85.7 

278,985,000 

70.6 

197,039,000 

60 

77 

70 

150 

763,651 

8,383,96$ 

1909... 

. 3,525,000 

106.8 

376,537,000 

54.9 

206,545,000 

20 

58 

*16 

*34 

999,476 

mm 


SfdSBfOOO 


889,195,000 









moa.. 

. 3,720,000 

93.8 

^9,032,000 

55.7 

194,566,000 

>30 

>48 

>35 

>75 

2,3^,887 


1911 a. . 

. 3,619,000 

80.9 

292,737,000 

79.9 

233,778,000 

>70 

>100 




— ,-04. 


I O^osas figures. a Pair to fancy. * Figores adjusted to (wnsus basis. 
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POTATOES — Contiiiued. 

Average yield per acre and farm price per bu^l o/potaioee m the United StaUa. 


State and Divisdon. 




Hamiw&lre. 

Ifaiasaclmsetts. . . 

Khode Island 

Connecticut 

New York 

New JFersey 

Pennsylvania... 


N. Atlantic 


Ddaware-.. 
nd.. 


West VMnia... 
Noctli Oarofina. « 
Somtb Carolina. . 

Georgia. 

Pjorioa... 


S. Atlantic. 



,fr. C. B. lliss. E. 


NSnnasota 

Iowa 

ICasouri 

North Dakota.. 
South Dakota. . 
NetHraska., 


N, C. W. Mias. R.. 
Emtiscky.. 



S. Oe&tzai.. 


Montana.. 


New Mexico.. 

Ailaona 

Diah. 

Nevada 

gto hft 


^,Wee£em.. 


Yield per acre. 


Farm price per bushel. 


10-year average 

1910 

1911 

lO-year averages for ! 
Dec.1. 

Dec. 

1, 

1910. 

Quarterly, 1911. 

1870- 

3879 

188(^ 

1889 

1890- 

1899 

1900- 

1909 

1 

1870- 1880- 
18TO 1880 

189O-;19G0-’ 
1899 1 1909 

Mar. 

1 

JTone^SeptJ Dec. 
X. 1 1. j 1. 

Su. 

110 

m 

133 

107 

91 
ST 

92 
,S0 

Bu. 

94 
88 

95 
92 
88 
78 
76 
76 
72 

3n. 

122 

103 

109 

105 

116 

94 

TO 

TO 

77 

Bu. 

m 

114 

113 

lt« 

124 

95 

88 

97 

82 

Rtt. 

220 

150 

130 

125 

136 

125 

102 

105 

88 

Su. 
180 
125 
105 
93 
110 
85 
74 
' 73 
56 

cu. 

51 

5G 

44 

68 

32 

71 

57 

Oa. 

57 

57 

51 

69 

70 

as 

50 

62 

54 

Ctt. 

54 

58 

47 

68 

69 

64 

49 

W) 

53 

Cu. 

56 

66 

55 

78 

82 

80 

59 

72 

U 

CU. 

42 

52 

45 

70 

69 

70 
48 
65 
52 

CU. 

36 

51 

50 

60 

58 

52l 

Ot, cu. 

40 90 

67l m 
6»| 115 
67 96; 

72 105* 
75 lOs! 
47 113, 
80 96! 

57 114, 

a*. 

77 

87 

79 

95 

106 

106 

90 

105 

93 

95.3 

78.3 

85.4 

98,8 

117.1 

84. S 

54.8' 54.1 

52.4 

61.4 

49.9 

45.3) 52. olios. 5! 88-5 

84 

66 

58 

' "82 

"Ice 

60 

68 

58 

56 

64 

60 

65 

631 m 

96 

70 

68 

€8 

80 

95 

45 

66 

57 

54 

61 

54 

49 

58 121 

91 

7! 

65 

70 

79 

98 

45 

57 

5T 

54 

64 

58 

63 

6tt 113, 

96 

n 

68 

69 

86 

92 

45 

m 

54 

54 

66 

67 

71 

€0| 144, 

104 

88 

64 

71 

73 

89 

48 

63 

62 

« 

73 

73 

80| 

SI no 

lOB 

7» 

S7 

67 

79 

90 

70 

01 

81 

96 

106 

105 

m 

1251 123 

122 

77 

62 

61 

72 

Si 

72 

109 

88 

not 

100 

106 

103 

IQfV 1*>Rj 

110 



7Q 

73 

81 

90 

90 


90 

190 

no 

X00\ 

145 

gfl 140 

145 

7A9 

64.8 

68.8 

79.6 

94.2 

50.1 

62.8 

60.6 

57.5' 

69. 7 

66.0 

73.2 

70.(^123.^ 

103.9 


69 

65 

84 

^82 

~ii 

57 

54 

51 

59 

51 


'52! la^ 

84 

70 

68 

62 

79 

84 

58 

56 

52 

53i 

60 

50 

49 

54| ns 

87 

70 

74 

66 

85 



58 


56 

64 

59 

62 

68 140 

90 

84 

78 

76 

88 

105 

mm 

53 

Hw 

37 


31 

30 



m 

82 

83 

93 

m 


46 

m 

37 

451 

38 

35 

HbBS 


79.4 

74.2 

71.1 

8&6 

92.0 


58.2 

El 

44.5 

51.6 

BS 

40.2 

jgRgig 

QQ 

m 

94 


88 

61 

115 

m 

38 

34 

44 

64 


asi 86 

58 

93 

80 

74 

83 

73 

74 

42 

43 

44 

53 

66 

61 

66 125 

73 

78 

72 

71 

^1 

86 

27 

51 


50 

62 

6B 

71 

79 m 

109 


S3 


94 

41 

iwi 


36 



91 

91 

106 89 

56 


85 

68 

83 

44 

72 


36 

42 

49 

85 

86 

m 102 

m 

91 

75 

62 

88 

69 

52 

43 

•44 

55 

30 

84 

81 

194 13S 


S7 

69 

60 

1 ^ 

57 

n 


m 

K 

73 

96 

92 

106 154 


87.7 

lan 

M 



Q| 


m 


52. Oj 

70.8 

70.7 

81.4126.6 

1^ 


63 

62 

74 

92 

m 

5^ 

5^ 




M 

74 l$8 

907 

81^ 

62 

1^ 

70 

80 

41 

54 

52 

56 


65 

74 

73 m 

108 

70 

64 

64 

73 


78 

'MM 

87^ 

m 

9S| 

94 


90 134 

118 

78 

65 

66 

82 

m 

83 

96 

84 

m 

9a 

94 

189 

97 160 

116 

76 

64 

66 

66 

55 

69 

96 

85 

81 


9G 

96 

81 iia 

lOO 

91 

64 

67 

66 

51 

57 

123 

96 


9a 

lie 


87 141 

136 




79 

^■77 






88 


107 

209 192 

m 

87 

70 

m 

78 

84 

55 

82 

69 

65 

S3 

85 

- 


HTT 

115 

78.4 

63.8 

63.5 

1^ 

72.4 

48.9 

08.6 

62.6 

64-2 

ao-J 

81.7 

9L6 

86,0jl46.2 

1H.1 

=5=*S| 

'tM 

117 

isei 

lag 

150 


68 

ss 

57 

85 

95 

116 11« 

74 



- 123 

14a 

too 



67 

m 

67 

83 

90 

108 239 

140 

1 22a 


ft! 

mm 

leo 

35 



*78 

71 

1 50 


5S 

61 

73 IS^ 

J! 


76 

69j 

...” 

47 


iHHV 

75 

' 74 

94, 

Wi 

m 

168 m 

' lol 



72 

93 

mm 


76 

1 74 


m 

1 97 

US ui 

, . . . -i 

130 

144 

112 

MO 

iHHS 

45 

42 

m 

m 

1 68 

' fa ' ^ 



91 

112 

155 

ISO 

% 

167 

81 

5£ 


m 

i m 

' m m 




138 

148 

MS 

m 

■ ■■ 1 ■ 

m 

M 

53 

m 


^ m m 

■V 


118 

137 

151 

121 



49 



n 

I > 71 



''id 

98 

163 


mm 

66 

m 

41 

9t 

76 

1 fii 


or 

m 

$9 

80 


m 

ffii 

9& 

m 

«! 

n 

66 

} IM 

i: ws{ 

90 

SS 

m 

m 

m 

'SS 

Pi 



IB 



m 



1 

11 

B 

m 

s 



B 

48.1 

j57.4 

1 55.7 

8S.3 


E 


» Ttae 


r 'i f i' 

. ,i ; I 4 f 4 
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POTATOES — Continued . 

Wholesale prices of potatoes per hushel^ 1898-1911. 
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HAY. 

Aeteagey production, value, pricee, and exports of hag in the United Staiee, 184^1911, 


CMesfiD prices No. 1 tiizM>thr 
per ton, by eaxkmd hots. 
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HAY — Continued. 

Acreage, production, value, prices, and exports of hay in the United States, 1849-1911- 

Continued. 







CWc^ prices No. 1 timothy 




Aver- 


per ton, by carload lots. 


Aver- 


age 






Acreage. 

age 

yield 

per 

Production. 

farm 

price 

per 

Farm value 
Dec- 1.3 

December. 

May of follow- 
ing year. 


acre. 


ton 

Dec- 1. 










Low- 


Low- 

High. 


Acres. 

Tons. 

Tons. 

BtMs. 

BoQars. 

DoZls. 

Doto. 

DoZte. 

BoUs. 

44,206,000 

1.06 

47,079,000 

8.35 

393,186,000 

12.00 

12.50 

11.50 

12.00 

43,260,000 

1.37 

69,282,000 

6.55 

388,146,000 

aoo 

850 

8.60 

9.00 

42,427,000 

1.43 

60,666,000 

6.62 

^1,391,000 

8.00 

aso 

9.50 

ia50 

42,781,000 

1.55 

66,377,000 

6.00 

398,061,000 

8.00 

8.25 

9.50 

10.50 

41,328,000 

1.37 

66,656,000 

7.27 

411,906,000 

10.50 

U-SO 

lOvSO 

32.50 


1.09 

m,m,m 







39,133,030 
39,301,000 
. 39,825,0(10 

1.28 

50,m,09O 

' 8.80 





M 

mm! 

1.28 

1.50 

10-01 





%m 

12. DO 

13^50 

39,934,090 

t54 : 

9.67 1 

556,276,000 

mOD 

12.00 

12.00 

. 39,990,000 

1.52 

m,m,m 

8.72 

^,106,000 

laso 

11.60 

ILOO 

12.00 

. 30,362,000 

1-54 

60,532,000 

8,52 

515,960,000 

laoo 

12-00 

11.50 

12.50 

. ^476,000 

L36 

57,146,000 

10.37 

592,640,000 

15.50 

18.00 

15.50 

20.50 

. 44,(^000 

1.45 

63,677,000 

11.68 

743,507,000 

13.00 

17.50 

13.00 

14.00 

. ^486,000 

1.52 

70,798,000 

8.98 

635,423,000 

11.50 

12.00 

12.00 

13.00 

. 45,744,000 

1.42 

64,938,000 

10.62 

689,345,000 

16.00 

17.00 

12.50 

16.00 

. 45.691,000 
. 43,017,000 

1 

1 1.33 
1.10 

60.978.000 

47.444.000 

1 12.26 

1 14.64 

747.769.000 

694.570.000 

16.00 

20.00 

19.00 

22.00 

18.60 

23.50 




Year. 


Domestic 

exports, 

year be- 


1895.. 

1896.. 

1897.. 


imi 


1800. 

1901., 

1902. 

1903. 

1904. 


1908.. . 
39^,,. 

ms... 

1909.. . 

1910.. . 

1911.. . 


Tons^ 

59,062 

61,658 

81,827 

64,916 

72,716 

|4, 

iir 

70,172 

58,602 

77,281 

64,641 

55,007 


55,223 


1 Census figures. 

Acreage, production, and value of hay in the United States, 1911. 


•Bid Diyi- 1 
skm. 


Produc- 

tion. 


Farm 

I value I>6- 1 
oember 1. 


State and Di- 
vision. 


Acreage. 


Produc- 

tion. 


Farm 
value De- 
cember 1. 


yery Hampg^ite. 

Vermoaxt 

HBfifiactiUBettsL... 




littr YotIl... 

ilP^enseylvfBda 


Acres. 

‘ 640,000 
930,060 

^,000 

u,m 

mm 

; 4^763,000 

. 428,000 

.3,148,000 


1.540.000 

672.000 

1.209.000 

^1,000 

61,600 

539.000 

4.858.000 

440.000 

3.148.000 


HcUBors. 

22.176.000 

11.556.000 

14.513.000 

hm,m 

86.968.000 
0,878,000 

82.960.000 


South DaiMk... 
Nebrastea 


Acres. 

459,000 

11.350.000 

1.649.000 


Tons. 
252,000 j 

1.148.000 

1.402.000 


DdLleurs. 

2,142,000 

11,136,000 

13,880,600 


N.CiW.c^ 

h), 119,000 7,862,000 89,934,000 


Kentocky.. 

Tennessee.. 

Alabama.. 

Missi^ipld.. 

Ltoui^mia. 

Texas 

OMaboma... 

Arkansas.. 


428.000 

400.000 

168.000 

150.000 
31,000 

606.000 

648.000 

230.000 


7, ^,000 
6,680,000 

2.150.000 
1,660,900 

372,660 

7.211.000 

5.184.000 

2.990.000 


2,661,000 33,641,000 



1.224.000 

6^,000 

1.414.000 

575.000 

502.000 

950.000 

864.000 
028, 600 

960.000 
§19,000 

1,225,600 


n,2m,m 

7,138,060 

13,150,090 

7,475,090 

6.024.000 

8.550.000 

8.208.000 
12,373,000 
H,§26vm 

0,m0oo 

1^359^010 
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HAY — Continued . 

Average farm price of hay per Um onike first of each monih, 1910-11. 


Mouth. 


United 

States. 


1911 1910 


North 

AUantic 

States. 


19U 1910 


South 

Atlantic 

States. 


1911 1910 


N. Central 
States East 
of ICisaK. 


1911 1910 


N. Central 
States West 
of Miss. B. 


lOU 1910 


South 

Central 

States. 


1911 1910 


Far West- 
ern States. 


1911 1 1910 


January... 
F^ruary., 
M$rch,.... 
A^ fl. 

August 

September 
October. . . 
November, 
Becember. 


\imt. 
12 . 2 ^ 
12.2^ 
12 . 0 « 
ItS^ 

n.m 
13. 1« 
13.99^ 
14-67 

14.61 
14. SO 

14. 62 
14.64 


iDoOs.^ 

•iLS? 

12.35 

12.71 
12.73 
12.21 
11.80 

11.71 
1L29 
ILSr 
1LS2 
11.96 
12.26 


U>oZZa 

14.75 

14.48 

14.50 

14.13 

14.43 
15.90 
m53 
17.25 

17.43 
17.65 
17.61 
18.24 


\Dolit. 

15.61 

16.10 

17.21 

17.52 

17.49 

16.26 

16.31 

13.91 

14.51 

14.70 

15.01 

14.61! 


LDo2Zs. DbUt. 
14.99 
14.79 
14.90 


U>olZ«. 


13.96^ 12.86 
14.96 13.09 


1&38 

laai 

ia2i 

1&36 

2a 10 

2a 35 
19.41i 
19.72' 


15.52^ 


vLm 


16.3a 12.8a 


15.78 

15.27 

15.13 

14.70 


13,7ffl 
15. 2^ 
15.64] 
15.89 


14.62. 16.59' 


14601 16.4, 
14561 16.911 


19.76j 15.02' 17.08; 


iJOcSIU. 
1L31 
12.12 
12 77 
32.89 
12,00 
1L87 

12. 14 
12.93 
12.83 
12.98 
12. SS 


\Doiu\ims.\i>oa*. 


9.03 
8-67 
8.30 
8.15 
8.23 
8.23 
la 91 
12.95 
1L91 
11.43 
11.74 
U. 44 


7.75 
9. 41 
9.18 


1L47 

11.66 

1490 


1L52^ 


7.93 

7.91 

8.06 


1 


1 


11,59 
11.99 

12.83 
8.49! 13.56 
8.8» 13.08 

12.84 
12.56 

S.96 12.64 


tZ>0^ 
1128 
1197 
12.33 
12.61 
12.30 
12.30 
1162 
10.85 
10.96 
21 10 
1122 
1148 


iDifUi. 

lasa 

ILSS 

10. iq 

10 m 

ia46| 

iai6| 

9.46 

9.oa 

9.12 

8.83 

9.M 


\DcUi. 
1149 
12.34 
12.19 
12.38 
12.07 
1147 
ia78 
ia47 
1122 
ia74 
la 75 
1104 
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HAY — Continiied . 

Average yield per acre and farm price per ton of hay in the United States — Continued. 
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COTTON. 

Cotton crop of countries nyamed, 19Q&-1B10. 

No statistics for Siam and 8omeoth^ leas important oottMi-growingcoBBtries. Bales of 500 pooDds, Uroaa 

weight, or 478 poonds, net.) 


Cknmtry. 

1906 

1907 

1906 

1909 

1910 

KOSTH AMES3CA, 






United States: i 

Cont^nons - 

Boles. 

13,273,809 

220 

Bales. 

11,107,179 

446 

Bale«. 

13,241,799 

399 


Boles. 

11,608,616 

342 

Noncontagtiotfes--P<Mrto Bico 


Total United States (except Philip, 
pine Mends) 

13,274,029 

11,107,625 

13,242,196 

10,005,180 

11,008,956 


<IM^{Bsla^ 

147 

147 

147 

147 

147 

Mexico... 

270,000 

12 

*70,000 

*12 

*140,000 

*12 

*300,000 

*12 

*309,000 


West Indies: 

British — 

27 

18 

27 

25 

«13 

Barbados 

1,011 

651 

n,981 

607 

*2,061 

4S9 

*1,348 

677 

M 1,233 
*555 


Jamaica^ - 

40 

13 

43 

46 

*28 

Lffieward -.tr- - 

*986 

1,954 

*2,248 

1,443 

13 

**1,496 


2 

St Vincent* 

550 

895 


733 

• 1,093 

and Tohagc 

23 

24 

28 

IS 

*24 


1 




'505 

7505 

505 

^7 

*573 

PrKoch— 

fJrif^^loiipe * 

13 

10 

26 

13 

•13 


1 




Haiti 

8,086 

7,C02 

*7,092 

7,^ 

^090 


Total 

1 13,556,064 

11,190,883 

13,395,756 

10,*17,73« 

11,830,^ 

aonm Moatm.. 

^ llnill^ litlllift I -T- - r-^ I 

» 2,000 
3^000 

72.000 

348.000 

*2,000 

231,000 

*2,900 

365^900 

*3,000 


m,m 


Ch3&^ - 

1,357 

5,000 

1147 

i,i34 
. 5,000 

34 

9^ 

788 

m 

Ckdomhia and Veneznela ^®. 

5,000 

15 

5,000 

5,0fie 

Rp^iador ....j.. ...... ...... 

m 

• 49 

Pern 

56,283 

200 

66,804 

175,000 

aOfOoo 

m,m 

Paraguay “> 

200 

aoo 

200 

909 

Total - 

431,888 

423,172 

414,194 

383,097 

30^967 

ECEOPE. 

Bnijparia - 

874 

604 

091 

783 

3,m 

Crete « 

TOO 

700 

700 

700 

•m 

firftflce 

10,147 

2,700 

348 

M 8,200 
2,700 

» 8,200 

3*&3» 

*»S,306 

Italy “ 

3,760 

im 



443 

364 

m 

m 

Total. ..J - 

14,709 

12,647 

12,055 

n,m 

13,146 

5 . , 






BriUBh IndiSt lot^ding native States ». . . . 
vey ion * i t 

4,487,960 

559 

3,^,060 

664 

3,997,WJ 

402 

^374,805 

404 

3,874,^ 

I 557 

Cmna® - 

1,290,000 

1,206,699 

l,99O»0Od 

1,300,000 

1 1,300,000 


1 “Linl 


in the o3 ffiilBy Bot ^eltided. 


lows: 321,689Wes h. 1906, 265,282 in 190^, S4S^ ^ im 81 %^ fa 1900^81^ 

Porto Bico data refer to exports to fer^a eiKmtries pins to tae XJnlfad St^es. 


i*siel- 


s Official estimate kr 1903. 
« Unofficial estiinate. 


* Exports, 1906. 

« PrSiminary. 

* Bata Ibr 1908. 

»Yesr| 

» j . , - — ^ 

a Bxpoas^lm ^ 

2mm^^ims: xm— 


' ^ 
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COTTON — Continued. 

Cotton crop of countries namedj 1906-1910 — Continued. 
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COTTON-OoDtinued. 


Cotton aareage (harmied), bg Stata, 1906-1911. 

JAs reported by Bureau of Statistics, l>epartmexit of Agriculture.) 


State or Territory. 

1906 

1907 

1908 1909 

1910 

1911 

Virginia. 

North C&roliiia 

South Carolma 

Geor^ 

Florida 

Atebama 

iCis^ssippi 

— 

Ta$ss 



Missouri, 

Oklahoma 

Indian Territory 

California 

Acres. 

36.000 

1.374.000 

2.389.000 

4.610.000 

283.000 

3.658.000 

3.408.000 

1 1,739,000 

8.894.000 

2.097.000 

814.000 

91.000 

1.080.000 

901.000 

Acres. 

35.000 

1.408.000 

2.435.000 

4.774.000 

265.000 

3.439.000 

3.220.000 

1.622.000 
9,156,000 
1,^,G00 

749.000 

71.000 
} 2,196,000 

Acres. 

28,000 

1.458.000 

2.545.000 

4.848.000 

365.000 

3.501.000 

3.305.000 

1.550.000 
0,316,000 

2.206.000 

754.000 

87.000 

2,311,000 

Acres. 

25.000 

1.350.000 

2.402.000 

4.674.000 

237.000 

3.471.000 

3.291.000 

990.000 

9.660.000 

2.218.000 

735.000 

79.000 
1,767,000 

Acres. 

33.000 

1.478.000 

2.534.000 

4.873.000 

257.000 

3.560.000 

3.317.000 

975.000 

10.060.000 

2.238.000 

765.000 

100.000 

2.204.000 

9.000 

Acres. 

43,O0& 

1.624.000 
2,800,00$ 

5.504.000 
308,00$ 

4.017.000 
3,3«0,000 

1.075.000 
1«,9«3,060 

2.363.000 

837.000 

129.000 

3.050.000 
12,000 

United States i 




31,374,000 j 31,311,000 

32,444,000 1 30,938,000 

32,403,000 

! 36,015.000 


Proctuction of lint cotton {excluding Unters) in 500-pound grose weight halee, by SkUee 
and total value of crop, 1906 to 1911 . 

{As finally reported by U. S- Bureau of the Census.) 


State or Territory. 

1906 

1907 

1908 

1900 

mo 

1911 

Virginia 

North Carolina 

South Carolina 

LcHiisia^. 

Te3Eas 

Arkansas 

Tenne^ee 

Missouri 

Oklahoma 

Indian Territory 

Another 

United States 

Total value of crop. 

Bales. 

13,862 

570,326 

876,181 

1,502,572 

55,945 

1,261,522 

1,530,748 

987,779 

4,174,206 

941,177 

306,037 

54,358 

487,306 

410,520 

2,270 

Bales. 

9,223 

605,310 

1,119,290 

1,815,834 

49,794 

1,112,696 

1,468,177 

675,428 

2,300,170 

774,721 

275,235 

36,243 

} 862,383 

2,734 

Bales. 

12,326 

646,958 

1,170,608 

1,931,179 

62,080 

1,345,713 

1,655,945 

470,136 

3,814,485 

1,032,990 

344,485 

61,907 

600,752 

2,296 

10,095 
600,606 
1,009,955 
1,804,014 
54,011 
1,024,350 
1,083,215 
253,412 
i 2,522,811 
713,463 
246,630 
45,141 

544,954 

2,292 

BiOes. 
14,815 
706,142 
1,163,501 
1,767,202 
58, 9^ 
1,194,250 
1,262,680 
245,6^ 
3,049,409 
821,233 
331,947 
S9,633 

923,063 

10,144 

Saks. 

29,891 

1,075,836 

1,0*8,712 

2,788,627 

83.388 

1,716,584 

1,203,545 

384,597 

4,m,m 

m,m 

449,737 

96,ddB 

1,022,66s 

17,215 

13,273,809 

11,107,179 

13,241,799 1 

10,004,949 i 

11,608,616 ^ 

15,692,7m 

3640,310,000 

3613,630,000 

$5^,810,000 

$638,350,000 

$830,3a0,0(» ! 



Chnd^lion of the cotton crop in the United States, m&ntkiy, and aeemgs f^eid per acre, 
j JS90-1911, 


Year. 

June. 

July. 

Au- 

gust. 

Sep- 

tem- 

ber. 

Octo- 

ber. 

AWt 

age 

yield 

per 

acre 

(lint). 

Year. 

lone. 

July. 

Au- 

gust. 

Sep- 

tem- 

ber. 

0<*to- 

ber. 

Aver-. 

age 

yield 

per 

aciu 

mt). 

1890.. . 

1891.. . 

1882.. . 

1803.. . 

1895-.. i 

1806.. . 1 

1887.. . 

ms... 

1890.. . 

1908.. . 

P. ct. 
88.8 
86.7 
85.9 

85.6 
88,3 
81,0 
97.2 
83,5^ 

m.0 

85.7 
82.5^ 

P. ct. 

91.4 
8&6 
86.9 

82.7 

sao 

82.3 

92.5 
86.9 
91.2 

87.8 

75.8 

P. cf, 
89.5 
8a9 
82.3 
80;4 
91.8 
77.9 
86.1 

^.1 

8AO 

mo 

P.ct. 

85.5 

Bl 

ms 

m 

ms 

81.2 

ms 

ms 

08.5 

m.2 

P.dL 

80.6 

75.7 

73.3 

n.7 

St? 

¥ 

m4 

49-4 

Ua. 

187.0 

179.4 

909.2 

I4S-8 

191.7 

155.6 

imi 

mo 

m 

19I>I.. 

1902.. 
1003-- 
1964.- 

1906.. 
1905-- 

1907.. 

1968.. 
3909-: 
mio-P 
mi.. 

P.a. 

81.5 

95.1 
• 74.1 

83.0 

77.2 

84.6 
76.5 
79,T 

51.1 
82.0 
87.8 

F.d. 

81.1 

84.7 

77.1 
88.0 
77.0 
83.3 

■ mo 

mo 

8a7 

88.2 

P.cL 

77.2 

81.9 

79-7 

m.6 

7A9 

at# 

tt 

mo 

ms 
8#1 : 

P.eL 

7L4 

64.0 

81.1 
mi 
mo 
mr 
mi 

63.7 

mi 

m2 

p.m 

«L4 

56.3 

mi 

ms 

ms 

mo 

m.f 

m. 7 
ms 

65.9 

n. i 

SI 

29ii 

laoii 

203.5 

tmt 

1919 


,1 ^ A 4 i 
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COTTOX — Continued. 

Average yield per acre and farm price per pound of cotton in the United States. 


Yield x>er acre. Farm price per pound. 


States. 

! 

; lO-year a 

verages. 

i 

1910 : 

; 

1911 

Ifr-year aver- 
ages, Dec. 1. 

Dec. 

1, 

1910. 

Quarterly, 1911. 

1 i 1 1 

'lS7a-ilSSO-|lS90-il900- 
1879, ,1SS9. 1S99. 1909. 

1880-1890- 
1889. jlS99. 

1900- 

1909. 

Mar. 

1. 

June 

1. 

Sept. 

Dec. 

1. 


* Lbs . ; Lbs. 

X65.| 

Lbs. 

Lbs. Lbs. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

as. 

Cts. 

Cts. 

Virginia 

.... 175; 

157 

looj 

197 

212, 

330 

8.S 

7.1 

9.6 

13.8 

13.8 

14.0 

12.8 

9.0 

Korth Carolina 

... 167: 

1G6 

182! 

209 

227! 

315 

9.0 

7.2 

9.8 

14.1 

13.9 

14.8 

12.1 

8.8 

South Carolina 

...t 159 

154 

iTo; 

194 

216 

280 

9.1 

7.2 

9.9 

14.2 

14.0 

15.0 

11. S 

8.8 

Georgia 

...1 152: 

146 

156, 

180 

173' 

240 

9.1 

7.0 

9.9 

14.2 

14.0 

14.9 

11.9 

8.9 

Florida 

H3l 

109 

1081 

123 

no 

130 

10.3 

7.7 

12.8 

21.0 

19.6 

18.0 

14. S 

12.0 

Alabama 

...; 149! 

143 

155 

162 

160i 

204 

9.0 

7.0 

9.7 

14.2 

14.0 

14.8 

11.8 

8.8 

Mihsiisippi 

176i 

181 

ISS' 

204 

1S2! 

172 

9.0 

6.9 

9.8 

14.4 

13.9 

14.8 

11.5 

9.2 

Lonisiana 

...i 195; 

215 

222 

217 

120! 

170 

9.0 

7.0 

9.6 

14.4 

14.0 

14.4 

11.6 

8.9 

Texas 

... 211, 

l&T 

188! 

170 

145 

1S6 

8.6 

6.8 

9.4 

14.0 

13.9 

14.3 

11.6 

8.6 

Arkansas 

.... 213: 

213 

208 

202 

175 

190 

8.9 

6.9 

9.6 

14.4 

13.6 

14.3 

12.0 

8.9 

Tennessee 

... 1S9, 

1671 165' 

192 

207, 

257 

8.8 

6.9 

9.6! 14.1 

13. Si 

14.2 

12.1 

8.8 

Misouri 

... 214 

170 

1951 

279 

285 

360 

8.S 

7.1 

9.1 

13. C 

12.3 

14.0 

11.5 

8.8 

Oklahoma 

1 


211, 

216 

200' 

160 


6.6 

9.2 

13. S 

13. 5 

13.6; 

11.6 

8.0 

California 

* 




335 

390 

! 




13.2 

13. 5 


11.0 

7.5 








! 








ITnited States 

....'l7a.5109.4il7S.l'lS4.7 

|170.7; 

207.7 

9. 0 

6. Q 9. 7 

14.2 

' 13.9 

1 

11. S 

S.S 


Average farm price of cotton per pound on the first of each month, 1910-1911. 


Month. 

United 

States. 

North 

Atlantic 

States. 

South 

Atlantic 

States. 

N.Cen. 
States East 
of Miss. R. 

N.Cen. 
States West 
of Miss. R. 

South 

Central 

States. 

Far West- 
ern States. 

1911 

1910 

... ... 

1911 1 1910 

1911 

1910 

1911 

1910 

1911 

1910 

1911 

1910 

1911 

1910 


Cts. 

Cts. 

Cts. 1 Os. 

Cts. 

as. 

Os. 

as. 

as. 

Cts. 

as. 

Cts. 

as. 

as. 

Jannary 

14.4 

14.6 


14.4 

14.9 



14.0 

14.1 

14.4 

14.4 

13.5 


February 

14.3 

14.0 



14,2 



13.5 

14.0 

14.2 

13.9 

13.7 


March 

13.9 

14. ft 


14.1 

14.3 



12.3 

14.2 

13.8 

13.8 

13.5 


April 

13.9 

14. i 


14.3 

14.5 



13.0 

13.0 

13.8 

13.9 


Mar 

14.2 

14.0 


14.6 

14.3 



13.0 

U.8 

14.1 

13.8 



June 

14.6 

14.2 


15.0 

14.6 

- - 

14.0 

13.3 

14.4 

13.9 



July 

14. r 

13.9 


14.8 

14.2 



12.7 

12.1 

14.2 

13.7 



Ang^t 

' 13.2 

14.3 1 

i ' j 

13.7 ! 

ksl 



11.9 

12.3 

13.1 

14.0 



September. ... 

11. S 

14.4 


12.0 

14. s ; 

' 

11.5 

12,7 

11.7 

14-2 

1 ii.o 


October 

10.2 i 

13.3 ! 


10.1 

1 13.4 



10.0 

1 13.5 

10.3 

13.2 

I 

12.5 

No’rember., 

8.9 I 

14.0 i 


8.9 

' 14.0 



9. 5 

! 12.5 

8.9 

14.0 

i 

14.0 

December 

8.S| 

1 

14,2 

1 i 

S.9 I 

I 14.3 ' 




S.S 

i 13.0 

S.7 

14.1 


13.3 









1 




j 7.5 



Clos^ing prices of middling Upland cotton per pound, 1898-1911. 


Bate. 


New York. 


; I^ow, ' High. 


New 

Orleans. 


Memphis. 


Low. 


High. ; Low. ;High. 



Galveston, i Savannah. 


Low. 


High., Low. 



High. 


Charleston. 


Low. 


High. 


' Cti. 

1898 5^ 

1899 ! 

1900 ....I 7i 

1901 7 

im 8A 

1903 S.85 

IttH 6.85 

1906. 7.00 

1906 9.60 

1907.. 10.60 


Cts. 

'II 

17.25 
12.60 

12.25 
13.55 


as. 

6 

1 ? 


as. 


13l 

16 ^ 

m 
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COTTON— Continued. 

Closing prices of middling Upland cotton per pounds 1898-1911 — Continued. 


New York. orlSs. Memphis. Galveston Savannah. Charleston. 


February. 

March 

April 

May 


September. 


January.., 
Febru^. 
March 


September. 


November. 

December.. 


1910. 

January 13,85 

February 14. 10 

March 14,65 

April 14.55 

May 14.50 

June 14.50 


August 

September. 


November. 

December.. 


January... 

February. 

Marp h . . .. 

April 

my 

June 

July 


November. 

December.. 


New ^ 

^ork. 

Low. 

High. 

Cts. 

Cts. 

11.30 

12.25 

11.35 

11.85 

10.40 

11.65 

9.90 

10.50 

10.20 

11.60 

11.30 

12.20 

10.70 

11.50 

9.50 

10.85 

9.30 

9.60 

9.00 

9.45 

9.25 

9.55 

9.10 

9.35 

9.00 

12,25 

9.25 

10.00 

9.65 

10.00 

9.60 

9.85 

9.95 

10.90 

10.85 

11.80 

11.20 

12.00 

12.10 

13.15 

12.40 

13.10 

12,40 

13.75 

13.30 

15.05 

14.20 

15,20 

14,65 

16.15 

9.25 

16.15 

13,85 

16.10 

14. 10 

15.25 

14,65 

15.35 

14.55 

15.30 

14.50 

16.05 

14.50 

16-40 

15.25 

16.45 

15.20 

19.75 

13.60 

15.50 ‘ 

13.75 

14.90 

14.55 

15.15 

14.80 

15.25 

13,60 

19.75 

14,75 

15.00 

14.00 

14.95 

14.20 

14.65 

14.40 

15.45 

15.35 

16.15 

14.75 

15.95 

12.60 

14.85 

11.60 i 

13.15 

10.35 

12.00 

9.35 

10.20 

9.30 

9.60 

9.20 

9,65 

9.20 

16.15 


Cts. Cts. Cis. 


m 111 
m lli 


111 10 | 
IQh 9| 
11| 10 
111 111 


10| 111 10| I 
9} 101 91 
9 9A 9| 

8-5 9 81 

8| 9^ 91 

m m 81 


111 11 -^ 111 

111 10| 111 

10| 9| 

9| 9 9^ 


High. 

Low. 

High. Low. 

Cfs. 

Cts. 

Cts. Cts. 

124 

10* 

Hf 10| 

111 


111 11 

11* 

1G4 

114 10 

104 

i 9| 

104 11 

111 

9f 

lli 


SH 

124 

8 | 

12 | 

Si 

9« 

9 

9| 

9* 

9| 

9* 

9| 


1 ^ 


9* 

164 

10 * 

loi 

11 

HI 

a 

io| 

Ilf 

HI 

12 | 

11 * 

12 | 

124 

12 | 

12 1 

12 | 

12 * 

13*; 

12 | 


13 

14*' 

131 

14j 

144 

1414 

I4f 

15 

144 

15| 

14| 

15| 

Si 

151 

9 ! 

15f 


111 Ilf 11 

10 | Hi 10| 

9 loi 9 

8| 9i 8| 

81 8i 

8| 9 8| 

_Si 8H 8i 

Si 111 I 8J 


9i SH 9* 

9| 9-^ 9i^ 

9t^ 9tV 9^ 

lOf 9* 19 tV 

10| 10* 10| 

lli iol 111 . 

121 HI 12| . 

12| 12 121 . 

13* 12 13* 

14* 12| 14| 

141 131 14| 

isi 14i 151 


! SS 

.!• a 


Hi 13 
14J 15* 


15| SH 15i 8| 15* 


15j 15i 

15* 15 
14* 15 
14k I4i 
15J ik 
15 14| 

15* 141 

15i 15 

14i 13| 

141 131 

141 14| 

14H 15i 


15| 14| 

15 141 
141 14* 

ISi 14f 
15 14| 
15| 14| 


14i 14 

15i 141 


15f 14| 151 

15 14| 15* 

It If It 

ISi 141 15i 


151 14| 15J . 

14| 13* 14i 

14| 13* 14k 

15 13H 14| 

15 14| 14H 


151 131 15| 131 151 13* 151 j 


15 15i 

m i4i 

14| 14f 

154 14f 

15k 151 
15* 15 
15* 13 

124 12| 

111 lol 

10* 91 

91 94 

H n 
im n 


m 1441 

15i 14| 

15 141 

154 141 

16| 154 

15* 15 

15 124 

13 h| 

12 | 104 


15 14| 14| 

15 1^ 14| 

14| 144 14| 

15* 144 IB 

151 154 151 


15* 144 154 

151 154 151 

15* 15* 154 
15 13| 15* 

12| 111 134 

12* 9k 12* 
104 8 l 9i| 
91 81 94 


164 15| 

14| 15 

14| 14| 

14 14| 


13 14 
13* 14| 

14 1^ 

14| 1^ 

13 15| 

144 14f 

144 l4 


154 15f 

151 151 


15* 94 15| 8 | 154 8 | 15f 
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COTTON— CoBtmued. 

International trade in cotton^ 1906-19101 


[Bales of 500 pounds, gross weight, 47S i>OTHids of lint, net.] 
EXPORTS. 


1 

Country. | 

Year he- i 
ginning— i 

1906 j 

1907 

1908 I 

1 

1909 1 

1910 

1 



Bales, ; 

Bdes. \ 

Bales. 

Bales. 

Bales. 

Brazi 

Jan. 

1 } 

146,060 ' 

129,308 1 

16,441 1 

45,974 , 

51,471 

British India 

1 Jan. 

1 

1,625,261 i 

2,214,504 

1,423,692 

1,795,846 1 

2,354,852 

China 

LJan. 

1 

214,656 i 

275,608 

171,132 

176,761 i 

347,923 

Egypt 

Jan. 

1 1 

1,387,636 : 

1,421,818 

1,315,968 

1,426,102 1 

1,232,657 

France 

Jan. 

1 ( 

169, SIO i 

193, 

1 213,791 

270,387 ; 

411,101 

Germany 2 

Jan. 

1 1 

181,056 , 

269,548 

248,768 

255,294 1 

i 231,039 

Netherlands 

Jan, 

1 , 

105,827 , 

111,005 

108,262 

134,994 ; 

140,922 

Persia 

Mar. 

21 

91,431 ! 

89,689 

83,985 

128,031 

3 128,031 

Peru 

Jan. 

1 

48,174 i 

56,910 

73,884 

i 98,262 

8 98,262 

United States 

Jan. 

1 , 

7,700,458 

8,384,108 

8,749,379 

i 7,790,900 

7,289,806 

Other countries 



137,225 

160,971 

118,000 

1 128,000 

< 138,000 

Total 


**"! 

11,807,624 

13,306,826 

12,523,302 

1 12,250,551 

12,424,064 


IMPORTS. 


Austria-Hungary 

Jan. 

1 

762,887 

928,097 

816,444 

866,981 

783,531 

Belgium 

Jan. 

1 

249,285 

287,095 

226,183 

308,583 

290,104 

Canada 

Jan. 

1 

144,484 

131,737 

125,546 

58,181 

139,113 

France 

Jan, 

1 

1,124,520 

1,258,161 

1,294,295 

1,469,837 

1,178,168 

Germany 2 

Jan. 

1 

1,895,837 

2,323,684 

2,189,209 

2,235,384 

1,967, 955 

Italy 

Jan. 

1 

844,118 

1,005,293 

953,538 

880,187 

804,842 

Japan 

Jan. 

1 

842,749 

1,139,993 

890,132 

1,071,801 

1,350,246 

Mejcico 


1 

15,670 

3,820 

7,611 

59,071 

10,750 

Netherlands 

' Jan. 

i 

208,638 

245,315 

243,184 

238,003 

233,835 

Russia 

Jan. 

1 

1 toi, (Bo 

821,027 

1,100,041 

847,799 

*914,304 

Spain 

Jan. 

1 

! 401,409 

422,331 

437,752 1 

325,486 

' 334,877 

Sweden 


1 1 

! 95,207 

95,208 

97,755 i 

79,746 

95,378 

Switzerland 


1 i 

1 109,592 

118,430 

107,309 1 

109,590 

; 96,574 

United Kingdom 

Jan. 

1 ! 

' 3,686,006 : 

4,302,404 

3,702,357 1 

4,017,004 

! 3,591,298 

United States 


1 

I 137,415 1 

236,293 i 

154,662 1 

193,940 1 

[ 178,409 

Other countrite 



257,894 I 

299,007 1 

1 309,000 

297,000 

*293,000 

Total 



11,532,746 1 

13,617,895 1 

: 12,655,018 

13, OoS, o93 

12,262,384 


1 See “General note,” p. 326. 

* Not including free ports prior to Mar. 1, 1906. 


3 Year preceding. 
« Preliminary. 


International trade in cottonseed oil, 1906-1910} 

EXPORTS. 


Co-nitry. I*®® 

1907 

1908 

1909 

1910 

Belgium 

^gypt 

France 

Netherlands 

United Kingdom 

United States 

Other countries 

Total 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 



] 

i 

GaUans. 

1,218,611 

360,883 

602,856 

108,062 

7,654,982 

40,297,852 

4,735 

GaUans. 

1,371,671 

214,732 

I 543,110 
74,686 

1 8,402,909 
39,115,276 
4,089 

Gallons. 

1,248,975 

231,564 

681,400 

267,693 

8,595,491 

48,930,381 

44,000 

Gallons. 

1,096,092 

396,982 

I 775,167 
44,409 
6,506,155 
45,514,435 
49,000 

GaUons. 
935,857 
515,466 
! 301,942 

1 103,205 

8,933,717 
23,550,468 
2 63,000 

50,247,981 ! 49,726,473 

59,999,504 

54,382,240 

34,403,655 


1 See “General note^” p, 526. 
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COTTON—Continued. 


International trade in cottonseed oil^ 1906-1910 — Continued. 

IMPORTS. 


Coimtry. 

Year be- 
ginning— 

1906 

1907 

1908 

1909 

1910 


i 


Gallons. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Algeria 

Jan. 

1 

1,091,215 

1,106,262 

961,213 

11,326,677 

1128,128 

Austral a 

Jan. 

1 

54,094 

70,339 

133,737 

118,632 

113,446 

Austria-Hungary 

Jan. 

1 

5,866,528 

9,391 

219,463 

30,306 

6,437 

Belgium 

Jan. 

1 

2,698,477 

2,680,250 

2,201,913 

2,207,083 

1,831,134 

Brazil 

Jan. 

1 

947,023 

1,189,127 

892,363 

669,888 

2 669,888 

Canada 

Jan. 

1 

1,411,152 

1,684,614 

1,558,995 

2,113,687 

3,128,710 

Egypt 

Jan. 

1 

153,722 

51,674 

740,987 

489,737 

145,618 

France 

Jan. 

1 

9,859,577 

8,971,580 

12,314,045 

6,479,378 

1,159,651 

Cermany 3 

Jan. 

1 

16,203,800 

15,109,019 

12,617,710 

10,093,188 

5,418,848 

Italy 

Jan. 

1 

786,563 

902,692 

3,095,547 

9,002,322 

1,052,358 

Malta 

^r. 

1 

224,712 

192,520 

241,726 

291,316 

2 291,316 

Martinique 

Jan. 

1 

301,430 

289,058 

319,643 

323,531 

2 323,531 

Mexico 

Jan. 

1 

3,881,825 

3,809,864 

4,372,063 

5,489,939 

3,692,532 

Netherlands 

Jan. 

1 ! 

5,418,951 

5,950,945 

5,984,030 

4,432,512 

3,971,079 

Senegal 

Jan. 

1 ! 

352,461 

370,617 

355,962 

411,509 

2 411,509 

United Kingdom 

Jan. 

1 

3,224,727 

3,922,618 

4,584,145 

4,893,653 

4,665,472 

Uruguay 

July 

1 

304,092 

*304,092 

383,332 

6 383,332 

& 383,332 

Other countries 



3,092,742 

3,670,815 

6,279,000 

5,921,000 

16,148,000 

Total 



55,873,091 

50,285,467 

57,255,874 

54,677,690 

33,540,989 


1 Preliminary. •* Bata for 1906. 

2 Year preceding. s Bata for 1908. 

» Not including free ports prior to Mar. 1, 1906. 


TOBACCO. 

Tobacco crop of countries named, 1906-1910. 


Country. 

■ 1906 

1907 

1908 

1909 

1910 

NORTH AMERICA. 

United States: 

Contiguous 

N oncontiguous — Porto R ico. i 

Founds. 

682,429,000 

8,000.000 

Pounds. 

698,126,000 

13,000,000 

Pounds. 

718,061,000 

10,000,000 

Pounds. 

1,055,765,000 

10,000,000 

Pounds. 

1,103,415,000 

10,000,000 

Total United States (ex- 
cept Philippine Islands) . 

690,429,000 

711,126,000 

728,061,000 

1,065,765,000 

1,113,415,000 

Canada: 

Ontario 

Quebec 

Others 

7.575.000 

3.750.000 
107,000 

(^) 

13,000,000 

107,000 

13.504.000 

17.656.000 
107,000 

5,610,000 

8 7,656,000 
107,000 

8,750,000 
3 7,656,000 
107,000 

Total Canada 

11,432,000 

3,107,000 

11,267,000 

13,373,000 

16,513,000 

Cuba 1 

Guatemala® 

Mexico 

Santo Bomingo 

28.629.000 
1,300,000 

34.711.000 
130,600,000 

55,603,000 

1,300,000 

1 « 34,711,000 

1 26,400,000 

66,650,000 

1,300,000 

5 34,711,000 
132,500,000 

59,323,000 

1,300,000 

8 34,711,000 
30,000,000 

46,081,000 
1,300,000 
6 34,711,000 
42,000,000 

Total. 

797, 101,000 

832,247,000 

874,489,000 

1,204,472,000 i 

1,254,020,000 

SOUTH AMERICA. 

Argentina 

Bolivia ® 

Brazils 

ChUe 

Ecuador 

Paraguay®..., 

Peru® 

5 31,000,000 
3,000,000 
52,095,000 

5 6,000,000 
10 122,000 
10,000,000 
1,500,000 

5 31,000,000 
3,000,000 
65,460,000 

5 6,000,000 

1 8 144,000 

13,000,000 
1,500,000 

7 31,200,000 
3,000,000 
32,130,000 
- 9,067,000 

8 143,000 
13,000,000 
1,500,000 

5 31,000,000 
3,000,000 
64,654,000 

2.984.000 

8 376,000 

13,000,000 

1.500.000 

6 31,000,000 
3,000,000 
75,285,000 
» 2, 984, 000 
6 376,000 
13,000,000 
1,500,000 

Total 

103,717,000 

120,104,000 

90,040,000 

116,514,000 

127,145,000 


1 Unoflicial estimate. ff Bata for 1906. 

* ^all crop; no data. 7 Estimated from official returns of acreage. 

» Bata for 1908. s Exports. 

* Estimated from Census for 1900. » Year preceding. 

» Average production as unofficially estimated. • w Exports, 1905. 
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TOBACCO — Continued. 


Tobacco crop of countries namedy 1906-1910 — Continued. 


Country. j 1906 

1907 

1908 

1909 

1910 

i 

EUROPE. 1 

Austria-Hungary: | Pomds, 

Austria ! 17,884,000 

Hungary i 160,616,000 

Bosnia-Herzegovina i 10,077,000 

Pounds. 

15,129,000 

135,013,000 

6,396,000 

Pounds. 

14,630,000 

165.638.000 

16.396.000 

Pounds. 

19.188.000 
159,622,000 

11.464.000 

P<mnds. 

13,590,000 

159.763.000 

111.464.000 

Total Austria-Hungary ! 188, 577,000 

156,538,000 

186,664,000 

190,274,000 

184,817,000 

Belgium i 15,001.000 

Bu%aria | 14,171,000 

Denmark j 340,000 

France l 36,416,000 

Germany i 70, 713, 000 

Greece® i 18,^,000 

Italy ! 14,494,000 

Netherlands 1 , 609, 000 

Eoumania i 9.„994,000 

Ru^a (including Asiatic) ; 162, 020, 000 

Servia 1 2,381,000 

Sweden 1 2,661,000 

Turkey (European) * 549,177,000 

19.476.000 

9.016.000 
160,000 

40.810.000 

61.665.000 

14.300.000 

14.999.000 

1.700.000 

15.554.000 
226,258,000 

2.422.000 

2.300.000 

49.177.000 

18.597.000 

7.607.000 

8 160,000 

50.056.000 

75.858.000 

16.500.000 

13.476.000 

1.700.000 

16.099.000 
207,948.000 

1.732.000 

2.270.000 

8 49,177,000 

19.474.000 

7.819.000 

2160.000 

42.273.000 

62.120.000 

15.840.000 

15.552.000 

2 1,700,000 

12.098.000 
194,948,000 

4.633.000 

1.962.000 

8 49,177,000 

119.474.000 

13.944.000 
2 160,000 

36.446.000 

63.611.000 

115.840.000 

1 15.552.000 

21.700.000 

15.434.000 

200.773.000 
4,314,000 

11.962.000 
8 49,177,000 

Total 5S5. 8,54.000 

614,375,000 

647,844,000 

618,030,000 

623,204,000 

ASIA. 

British India 3 450, 000. 000 

British North Borneo « 1 3, 264,000 

450.000,000 1 450.000.000 
2,953,000; 3,155,000 

450.000.000 

2,678.000 

450,000,000 

1 2,678,000 

Dutch East Indies: 1 

Java" ' 112.000,000 

Sumatra, East Coast of i 47,363,000 

125,000.000 

51,460,000 

81,000.000 

51.460.000 

84,000,000 

50.100.000 

184,000,000 

44,669.000 

Total Dutch East Indies. . , 159, 363. 000 

176,460,000 

132.460.000 

134, 100, 00" r 

^ 128,669,000 

Japanese Empire: 

Japan > 96,997,000 

Formosa ! 380,000 

100,390,000 

471,000 

91,374,000 

927,000 

91,850,000 

832,000 

191,850,000 

1832,000 

Total Japanese Empire | 97,377,000 

100.861,000 

92.301.000 

92,682,000 

92,682,000 

Philippine Islands | 8 46,soo.ooo 

8 40,056,000 

8 38,725.000 

40,258.000 i 

140,258,000 

Total ' 756.804,000 

770,330,000 

ne, 641, 000 

719,718,000 1 

714,287,000 

AFRICA. 

Algeria , 11,668,000 

Mauritius i 13.000 

Nyasaland 1 1,037,000 

14,177.000 

16,000 

585,000 

13,929,000 

26.000 

570,000 

28,629,000 
39,000 ! 
1,234.000 

20,723,000 

27,000 

1,643.000 

Union of South Africa: 

Cape of Good Hope 3 5,000,000 

Natal ; 3,103,000 

Orange R iver Colony i 9650.000 

Transvaal lo 3,226,000 

5.000,000 

2,771,0(K) 

» 650,000 
5,077,000 

5,000,000 

3.105.000 

9 650.000 

2.754.000 

5,000,000 

2.527.000 
646,000 

2.891.000 

5,000,000 

12,527,000 

1646.000 

5.346.000 

Total Union of South Africa 11,979,000 

13,498.000 

11,509,000 

11,064,000 

13,619,000 

Total 24,697,000 

28,276,000 

26,034,000 

40,966,000 i 

35,912,000 

OCEANIA i 

Australia: 

Queensland j 1,146,000 

New South W ales i 821,000 

Yictoria j 157.000 

723.000 

602.000 
68,000 

274.000 

385.000 

310.000 

604.000 

430.000 

296.000 

450.000 

728.000 

307.000 

Total Australia ' 2,124,000 

1,393,000 

969,000 

1,330,000 

1,485,000 

Fiji - 1.000 

44,000 j 

i 38,000 

i 18,000 1 

24,000 

Total 1 2,125.000 1 

1.437,000 1 

1,007,000 

1 1,348,000 1 

1,509,000 

Grand total ‘2, 270, 298,000 

2,366,769,000 

2,356,055,000 j2, 701, 048. 000 

2,756,077,000 


* Year preceding, 

> Data for 1907. 

4 V soMcial ^tixoate. 

* Not including Tilayets of Scutari and Con- 
^ fitantinopie. 

» l>ata Uff 19W. 


6 Exports. 

^ Ea^rts; official returns for production are less 
tnan exports. 

8 Estimate from returns of the census. 

» Data for 1905, 

« Data for 1904. 
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TOBACCO — Continued . 

Acreage^ production^ value, etc., of tobacco in the United States, 1849-1911, 

Acreage, ^^erage i 

Year. £idhar Production, price per 

™ted! P®^"®^®* 


Acres, Pounds. Pounds. Cents. Dollars. 


1819^ 199,753,000 

1859^ 4Si,209,000 

1869^ 288,735,000 

1879^ 639,000 739.7 472,661,000 

1889 i 695,000 702.5 488,857,000 

1899^ 1,101,000 788.5 868,113,000 

1900 1,046,000 778.0 814,345,000 

1901 1,039,000 788.0 818,953,000 

1902 1,031,000 797.3 821,824,000 

1903 1,038,000 786.3 815,972,000 

1904 806,000 819.0 660,461,000 

1905 776,000 815.6 633,034,000 

1906 796,000 857.2 682,429,000 

1907 821,000 850.5 698,126,000 

1908 875,000 820.2 718,061,000 

1909 1,180,000 804.3 949,357,000 

15051 1,295,000 815.3 1,055,765,000 

1910 2 1,366,000 807.7 1,103,415,000 

19112 1,013,000 893.7 905,109,000 


53.661.000 

58.283.000 

57.564.000 

55.515.000 

53.383.000 

53.519.000 

68.233.000 

71.411.000 

74.130.000 

95.719.000 


102,142,000 

85,210,000 



Domestic 
exports of 

Imports of 

Condition of growing crop. 

Year. 

unmanufac- 
tured, fiscal 
year begin- 
ning July 1. 

tured, fiscal 
year begin- 
ning July 1. 

July 1. 

Aug. 1. 

Sept. 1. 

When 

har- 

vested. 


Pounds. 

Pounds. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

1900 

315,787,782 

1 26,851,253 

88.5 

82.9 

77.5 

76.1 

1901 

801,007,365 

i 29,428,837 

86.5 

72.1 

78.2 

81.5 

1902 

1 368,184,084 

i 34,016,956 

85.6 

81.2 

81.5 

84.1 

1903 

' 311,971,831 

31,162,636 

85.1 

82.9 

83.4 

82.3 

1904 

1 334,302,091 

33,288,378 

85.3 

83.9 

83.7 

85.6 

1905 

i 312,227,202 

41,1‘>5,970 

87.4 

84.1 

85.1 

85.8 

1906 : 

i 340,742,864 

40,898,807 

86.7 

87.2 

86.2 

84.6 

1907 

330,812,658 

35,005,131 

81.3 

82.8 

82.5 

84.8 

1908 

287,900,946 

43,123,196 

86.6 

85.8 

84.3 

84.1 

1909 

357,196,074 

46,838,330 

89.8 

83.4 

80.2 

81.3 

1910 

355,327,072 

45,927,230 

85.3 

78.5 

77.7 

80.2 

1911 



72.6 

68.0 

71.1 

80.5 


1 Census figures. 2 Figures adjusted to census basis. 

Acreage, production, and farm value of tobacco in the United States in 1911. 


State and 
Division. 

Acreage. 

Production. 

Farm val- 
ue Dec. 1. 

State and 
Division. 

Acreage. 

Production. 

Farm val- 
ue Dec. 1. 


Acres. 

Pounds. 

i Dollars. 


Acres. 

Pounds. 

Dollars. 

New Hampshire,. 

100 

170,000 

27,200 

I 27,200 

1 848 000 

Illinois 

1,000 

760,000 

58,500 

Vermont 

100 

SJiQO 

170,000 

9 240 000 

Wisconsin 

41,000 

51,250,000 

6,125,000 

Connecticut 

17,000 

3 800 

27^6^; 000 

5 054 000 

S; 663; 125 
525 616 

N.C.E.Miss.R. 

152,000 

153,420,000 

12,931,460 

Pennsylvania .... 

46,000 

65; 3^; 000 

6, 205; 400 

Missouri 

6,000 

4,800,000 

576,000 

N. Atlantic.... 

72,600 

107,679,000 

14,296,541 

N. C. W. Miss. 

Ti. 


A nnn 

WA Ann 

TWarytand 

26,000 

19 110 000 

1 433 250 


6,000 

UvU 

O/O^UUU 

Virginia 

leo’ooo 

4.Vj XJhVt vW 
128,000,000 

12,288,000 

Kentucky 

345,000 

303,600,000 

23,377,200 

West Virginia 

15,000 

11,250,000 

; 900,000 

Tennessee 

77,000 

62,370,000 

6,301,450 

North Carolina... 

140,000 

99,400,000 

11,530,400 

Alabama 

200 

140,000 

35,000 

South Carolina,, . 

13,600 

11,016,000 

1,388,016 

Louisiana... 

500 

226,000 

69,760 

Georgia 

1,200 

1,080,000 

302,400 

Texas 

300 

195,000 

39,060 

Florida. 

2,600 

2,444,000 

684,320 

Arkansas 

800 

480,000 

67,600 

S. Atlantic 

358,400 

272,300,000 

28,526,386 

S. Central 

423,800 

367,010,000 

28,880,000 

Ohio 

Indiana 

88,000 

22,000 

81.400.000 

20.020.000 

6,186,400 

1,661,560 

United States. 

1,012,800 

905,109,000 

85,210,387 
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Average yield per acre and farm price per pound of tobacco in the United States. 


Yield per acre. 


Farm price per pound. 


10-year aver^es. 


jllO-year averages for Dec. 1. j 


1910 1911 1 

1870- 1S80- 1890- 1900- 1870- 1880- 1890-11900- 

1879 1SS9 1899 1909 1879 1889 1899 | 1909 



Wholesale prices of tobacco per pound, by months^ on given markets, 1907-1911, 


Leaf, plug 
stock. 



LeafjSmok- Leaf (Mary- 
ers. land). 


Common to Common to Common to Common to 
good red- fine. good. fine. 


Common to 
good. 


Medium to 
fine red. 


Low. Hlglu 



Cents. 1 Cents. Cents. Cents. 

13.00 6,50 14.00 

13.00 6.50 14.00 

12.75 7,50 14.00 

12.75 7.50 15.00 

12.75 7.75 15.00 

12.75 7.50 15.(30 

17.50 8.00 1G.00 

17.50 8.00 16.00 

17.50 8.00 16.00 

17.50 7.50 14.00 

17. 50 Nominal. 
17. SO Nominal. 


Cents. 

Cents. ' 

Cents. 

11.00 

7.00 j 

11.00 

12.00 

7.50 

11.00 

12.00 

7.50 

14.00 

13.50 

S.00 

14.00 

laoo 1 

S.OO 

14.00 

13.50 ! 

9.25 

15.00 

13.50 ! 

10.00 

17.00 

14.00 ; 

10.00 

14.00 

14.00 

9.50 

14.00 

14.50 

9.50 

12.00 

14.50 

9.50 

12.00 

14.50 i 

9.50 

14.50 

14.50 : 

7.50 

17.00 


13.00 7.00 

13.00 6.50 




iiSSSSSSSSSSSS tsil ssss 
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Wholesale prices of tobacco per pound, by months^ on given markets, 1907-1911 — Contd. 


Dates. 

Cincinnati. 

Hopkinsville. 

Louisville. 

Clarksville. 

Richmond. 

Baltimore. 

Leaf, plug 
stock. 

Leaf. 

I^eaf (Burley, 
dark red). 

Leaf. 

Leaf, smok- 
ers. 

Leaf (Mary- 
land). 

Common to 
good red. 

Common to 
fine. 

Common to 
good. 

Common to 
fine. 

Common to 
good. 

Medium to 
fine red. 

Low: 

High, 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

1908. 

May 

June 

July 

August 

September 

October 

November 

December 

Year 

Cents. 
9. 00 
9.00 
12. 00 
12.00 
12.00 
12.00 
12.00 
13.50 

Cents 
16.00 
16.00 
19.00 
19.00 
19. 00 
19. 00 

19.00 

20.00 

Cents. 
11.00 
10.00 
10. 50 
11.00 

9.00 

8.00 

8.50 

7.50 

Cents. 

20.00 

18.00 

18.00 

18.00 

13.00 

13.00 

12.50 

12.50 

Cents. 

10.50 

10.50 

11.50 
13.00 
13.00 

13.00 

14.00 

14.50 

Cents. 

14.00 

15.50 

17.00 
17.00 

16.50 

17.00 

18.50 

19.00 

Cents. 

11.50 

11.50 

11.00 

11.00 

10.00 

9.00 

9.00 

9.00 

Cents. 

18.00 

18.00 

16.50 

16.50 

16.50 

14.50 
14.00 
14.00 

Cents. 

9.25 

9.25 

9.25 

9.25 

9.25 

9.25 

5.00 

5.00 

Cents, 

13.25 

13.25 

13.25 

13.26 
13.25 
13.25 
13.25 
10.00 

Cents. 

7.00 

7.00 

7.00 

8.00 
8.00 

8.50 

6.50 
6.50 

Cents. 

12.00 

12.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

8.00 

20.00 

7.50 

20.00 

9.00 

19.00 

9.00 

18.00 

5.00 

13.25 

6.50 

13.00 

1909, 

January 

February 

March 

April 

May 

June 

July 

August........ 

September 

October 

November 

December 

Year 

13.50 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

12.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

18.50 

18.50 

7.50 

7.50 

7.50 

6.50 
6.00 

6.50 

7.00 

7.50 
7.50 

8.00 
7,00 
7.50 

9.50 

10.00 

11.50 

12.50 

14.00 

14.00 
14.00 
14.00 

14.00 
12.50 

12.00 
12.50 

14.50 

13.50 

13.50 

13.00 

12.50 
12.50 

12.00 
12.00 
12.00 
12.00 
12.00 
12.00 

18.50 

18.60 

18.00 

18.00 

18.00 

18.00 

18.00 

18.00 

18.00 

18.00 

18.00 

18.00 

8.50 
8.00 

7.50 
7.50 
8.25 
8.25 
8.25 
8.25 
8.00 
8.00 
8.00 
8.00 

14.00 

13.50 

11.60 

14.00 

14.00 

13.50 

13.50 

13.50 

10.26 

10.26 

10.26 

10.25 

5.00 

6.00 
5. 00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

8.60 

8.50 

8.60 

8.60 

8.50 

8.50 

8.50 

8.50 

8.50 

8.50 

8.60 

8.60 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

12.00 

20.00 

6.00 

14.00 

12.00 

18.50 

7.50 

14.00 

5.00 

10.00 

8.50 

13,00 

1910. 

January 

February 

March 

.A^ril 

May 

June 

July 

August 

September 

October 

November 

December 

Year 

1911. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Year 

9.50 

9.50 

9.50 

9.50 

9.50 

9.50 

9.50 

9.50 

9.50 

9.50 

7.50 
7.00 

16.75 
16.75 
16.75 
16.75 
16.75 
16. 75 
16.75 
16.75 
16.75 
16.75 
14.00 
14.00 

6.00 

7.00 

7.50 

5.50 

8.00 
9.00 

9. 50 

8.50 
Non 

8.50 

8.50 

8.50 

12.00 

13.50 
17.00 
17.00 
17.00 

17.50 

17.00 

12.00 
final. 

12.00 

11.00 

11.50 

11.50 

11.25 

11.50 

11.50 

11.50 

12,00 

12.60 

12.50, 

12.60 

11.50 

8.00 

8.00 

16.75 

16.25 

16.25 

16.25 

16.25 

16.25 

17.00 

17.00 

17.00 

17.00 

12.50 

12.50 

8.00 
8.00 
8.75 
9.50 
9.50 
9.50 
10.00 
10.00 
10.00 
9.50 
9.50 
9. 50 

10.25 

13.50 
15.00 
15.00 

15.00 

16.50 
16.50 

16.50 

14.50 

13.00 
13.00 
13.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10,00 

10.00 

10.00 

8.50 

8.50 

8.50 

8.50 

8.50 

8.50 

8.50 

8.50 
8.50 
8.50 
8.50 
8.50 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

13.00 

7.00 

16.75 j 

6,00 

17.50 

8.00 

17.00 

8.00 

16.50 

1 5.00 

10.00 

8.50 

13.00 

5.50 

1 5.50 
5.50 

I 6.50 
> d.50t 
j 6.50 

1 5.50 
6.25 
6.25 
6.25 
6.25 
6.25 

14.00 

13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
14.50 
14.50 
14.50 

j 14.50 
14.50 

7.00 

7.00 

8.00 
8.00 
8.00 
9.50 

9.60 
9.50 
9.50 
9.00 
9.00 

8.60 

13.50 
18.00 
18.00 

17.50 

17.50 
17.00 

17.00 

15.00 
15.00 

13.50 

13.50 

12.50 

8,00 

6.50 

6.50 

6.50 

6.00 

6,00 

6.50 

6.50 

6.50 

6.50 

6.50 

6.75 

12.75 
12.00 
12.00 
12.00 
12.00 
j 12.00 
> 12.00 

12.50 

12.50 
12.00 
12.25 
12.50 

9.50 
9.50 
9.50 
9. 50 
9.50 
9.60 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 

13.00 

13.00 

15.50 

15.50 

15.50 

15.50 

15.50 

15.50 

15.50 

13.50 
13.50 
13.50 

5.00 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

10.00 

12,00 

12.00 

12.00 

12.00 

1 12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 

8.50 

8.50 

8.50 

8.60 

8.50 

8.50 

8.50 

8.50 

8.60 

8.50 

8.50 

8.60 

13.00 
13. 00 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 

5.50 

14.60 

I 7.00 

1 

18.00 

6.00 

12.75 

9,50 

15.50 

5.00 

12.00 

8.60 

13.00 
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TOB ACCO— Continued . 

International trade in unmanufactured tobacco^ 1906-1910,^ 

EXPORTS. 


! Year be- 
I ginning— 


' Pounds. PoLUds. Pounds. Pounds. Pounds. 

Algeria Jan. 1 10,047,124 7,754,758 4,073,480 2 8,655,360 213 , 726,720 

Austria-Hungarr Jan. 1 19,093,790 21,637,704 21,044,440 21,456,931 24,903,382 

Brazil I Jan. 1 52,094,709 65,459,601 32,129,345 64,654,476 275 , 234,885 

British India Jan. 1 28,092,899 28,787,031 19,006,506 17,195,391 24,515,681 

Bulgaria Jan. 1 3,493,435 2,678,406 5,532,100 4,347,506 5,233,789 

Ceylon Jan. 1 4,390,497 4,425,619 4,075,075 6,077,221 1,543,920 

Cuba Jan. 1 28,568,069 19,135,347 40,111,922 49,468,425 34,822,228 

Dutch East Indies Jan. 1 160,378,243 156,810,583 175,685,251 127,133,401 2130,572,460 

Greece Jan. 1 17,736,290 14,965,568 10,786,962 13,159,838 12,659,828 

Mexico Jan. 1 4,023,645 4,479,953 3,884,456 2,837,311 1,231,928 

Netherlands Jan. 1 4,345,341 5,163,992 3,751,654 4,232,501 3,843,420 

Phmppine Islands Jan. 1 26,685,768 23,589,657 24,927,663 20,976,743 21,926,744 

Russ^ Jan. 1 18,317,207 14,246,861 17,117,323 20,610,622 2 20,656,622 

Santo Domingo Jan. 1 15,179,810 22,947,168 18,665,594 24,822,623 22,262,108 

Turkey Mar. 14 3 39,267,984 839,267,984 65,600,000 77,800,000 ^ 77, 800, 000 

United States Jan. 1 336,730,455 317,399,986 305,455,871 351,564,177 328,562,036 

Other countries 9,872,908 25,094,185 38,790,000 37,629,000 236,597,000 

Total 77S, 318, 174 773,844, 403 ilOO, 637, 642 852, 621, 526 836, 142, 651 


IMPORTS. 


Argentina 

Australia 

Austria-Hungary 

Belgium 

British India 

Canada 

China 

Denmark 

Eg3T)t 

Finland 

France 

Germany 3 

Italy 

Netherlands 


Norway 

Portu^ 

Spain 

Sweden 

Switzerland 

United Kingdom, 

United States 

Other countries.. 


Total, 


Jan. 1 8,353,648 8,689,694 10,500,798 11,756,931 12,431,627 

Jan. 11 7,538,329 10,169,916 12,886,746 9,370,516 13,586,845 

Jan. 1 52,855,812 36,349,687 43,908,354 48,820,867 63,311,196 

Jan. 1 21,146,214 20,158,453 ^,927,037 21,194,579 20,994,432 

Jan. 1 5,284,295 4,993,124 6,618,473 7,514,446 6,583,970 

Jan. 1 14,821,069 17,338,976 16,760,080 12,654,798 16,674,292 

Jan. 1 16,034,533 17,770,000 11,234,933 8,273,200 13,519,067 

Jan. 1 10,399,202 11,208,298 19,896,714 3,306,900 9,272,768 

Jan. 1 18,250,013 18,801,016 19,147,819 18,753,130 18,103,095 

Jan, 1 9,548,533 9,834,354 9,561,443 9,477,672 9,384,259 

Jan. 1 54,816,081 62,557,408 63,594,945 44,485,742 61,265,614 

Jan. 1 131,495,120 156,608,138 170,494,442 172,018,104 146,926,890 

Jan, 1 45,918,749 43,913,866 44,893,169 49,666,772 41,464,417 

Jan. 1 46,588,181 50,172,040 47,965,176 52,343,677 55,045,754 

Jan. 1 3,487,734 3,877,092 3,648,473 3,700,179 4,141,628 

Jan. 1 4,355,601 5,713,143 6,160,110 6,990,132 5,701,360 

Jan. 1 30,043,202 51,055,584. 31,921,214 40,997,620 44,337,800 

Jan. 1 8,361,847 9,212,130 9,165,985 9,135,007 9,438,252 

Jan. 1 15,747,394 17,561,357 16,721,617 16,542,877 17,135,474 

Jan. 1 83,766,884 87,329,290 87,933,057 85,654,211 88,141,019 

Jan. 1 41,726,224 34,088,288 37,665,211 44,221,940 42,343,323 

55,711,151 50,730,308 61,800,000 63,139,000 2 59,646,000 

686,249,816 728,212,062 752,405,786 740,018,200 749,439,082 


I See “General note,^' p. 526. 
* Preliminary. 
i Data ibr 1900. 


< Year preceding. 

6 Not including free ports prior to Mar. 1, 1906. 
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FLAXSEED. 


Flax area of countries named, 1908-1910. 


Countr5\ 

1908 

1909 

1910 

NORTH AMERICA. 

A cres. 
2,679,000 

Acres, 
2,083, lOO 

Acres. 

2,467,000 

Canada: 

23,400 

110,000 

5,900 

22,400 
110,300 1 
! 5,800 

24,600 

438,000 

14,300 



Total 

139,300 

‘ 138,500 

476,900 

Mexico.... - '• 

(^) 

0) 

(0 

SOUTH AMERICA. 

3,438,300 

63,500 

3,791,300 

45,300 

3,596,800 

(0 



3,501,800 

3,836,600 


EUROPE. 

Austria-Hungary: 


123,700 

27,100 

17,500 

(^) 

111,100 

23,400 

95,900 

21,100 





Helgiuni 


51,200 

300 

70,600 

G) 

35,000 

44,900 

39,300 

400 

50,500 

U,800 

30,100 

« 900 
63,600 
4,400 
29,000 
33, 100 

Bulgaria 

France 


!Nfetnerlands 

Houmania.. 

Russia: 

Russia proper 

3,350,900 
[ 87,500 

63,500 

3,120,200 

90,600 

65,300 


Poland 


Northern Caucasia 


Total Russia (European) - 


3,401,900 

3,274,100 


Serria - 


C) 

4,500 

46,900 

0) 

4,200 

38,100 

46,000 

Sweden 

United Kingdom (Ireland) 

.iSIA. 

British India, including such native States as report 

Russia: 

Central Asia 

2,099,400 

2,997,000 

3,194,600 

2 75,300 
111,700 
(0 

176,600 

128,800 

22,900 


Siberia 


Transcaucasia. 


Total Russia (Asiatic) 









AFRICA. 

Algeria 

1,000 







^ No oSicial data. * Four Provinces only. 
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FLAXSEED— Continued. 

Flax crop of countries named^ 1908—1910, 


Coimtry. 

Seed. 

Fiber. 

1908 i 

! 

1909 I 

1910 

1908 

1909 

1910 

NOBTH AlfEEICA. 

United States 

Bushels. 

25,805,000 

Bushels. 

19,513,000 

Bushels. 

12,718,000 

Founds. 

Pounds. 

Founds. 

Canada: 

281,000 

1,144,000 

74,000 

317,000 
' 1,787,000 
i 109,000 

290,000 
3,448.000 
i 64,000 

















1,499,000 

1 2,213,000 

3,802,000 









150,000 

150,000 

150,000 








Total North America 

27,454,000 

21,876,000 

16,670,000 







SOOH AJttEEICA. 


! 





A rg'^ntlna . . _ 

43,333.000 

723,000 

41,291,000 
522,000 ! 

28,212,000 

600,000 












Total 

44,056,000 

41.813,000 

28,612,000 





L ’ 


EtmOPE. 







Anstria-Hungary: 

Austria 

932.000 1 

852.000 

1 

J 663,000 

j 164,000 

30,000 

1 4,000 

74.106.000 

19.965.000 

68,136,000 

20,000,000 

9,000,000 

1,400,000 

50. 191.000 

18.492.000 
8,000,000 
1,000,000 

Hungary nroner 

190.000 

200.000 : 

Croatia-SlaTonia 

Bosnia-Herzegoyina. . . i 

30,000 

4,000 

30.000 i 
4,000 1 

8,861,000 

1,400.000 

Total Austria-Hun- 
gary. 

1,156,000 

1,086,000 ! 

1 861,000 

104,332,000 

98,536,000 

i 77,683,000 

Belgium 

Bulgaria 

France 

Italy 

Netherlands. 

Eoumania... 

300.000 
2,000 

722.000 

341.000 

180.000 

300.000 
2,000 

436.000 

281.000 

219.000 

205.000 

300.000 
8,000 

416.000 

232.000 

316.000 

363.000 

27,000,000 

168,000 

47.886.000 
7,000,000 

19.692.000 
2,404,000 

, 27,000,000 

200,000 

30.494.000 

7.242.000 

13.438.000 

1.628.000 

1 28,000,000 
709,000 

33.106.000 

6.883.000 

14.189.000 

4.448.000 

Eussia: 

Eussia proper 

Poland 

Northern Caucasia 

17,326,000 

903.000 

410.000 

19,767,000 

948.000 

583.000 

j 

[1,500,000,000 

70.000. 000 

25.000. 000 

[1,022,484,000 

42.450.000 

26.130.000 


Total Eussia (Eu- 
ropean) 


21,298,000 

1 

;l, 596, 000,000 

11,091,064,000 

1 

Serbia 




1.032.000 

1.547.000 
17,745.000 

1,100,000 

1,449,000 

16,081,000 

1,100.000 

1,400,000 

19,882,000 

Syreden 


21,000 

i 21,000 

TJnit^ Kingdom (Ireland) 


Total 

1 21,302.000 

1 23,848,000 


[l. 824. 806, 000 

|l, 288,232, 000 


ASIA. 







British India, including 
such native States as 
report 

6,528,000 

11,552,000 

17,104,000 








Eussia; 

Central Asia 

*495,000 

797.000 

150.000 

966.000 

771.000 

107.000 


27.000. 000 
45,785,000 

10.000. 000 

51.864.000 

38.109.000 
6,429,000 


Siberia 

Transcaucasia.. 



Total Eussia 
(Asiatic) 

1,442,000 

1,844.000 


82,785,000 

i 96,402,000 


Total Asia 

7,970,000 

i 13,396,000 


82.785,000 

1 96,402,000 


AFRICA. 







A^ecia 

1 8,000 

10.000 

10,000 




Grand totad 

!iOO,350,000 

100.943,000 j 

1 |l, 907, 591,000 

[1,384,634,006 

1- 


^ No ol&cial data. 


* Incomplete ojGBeial retoms. 
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FLAXSEED— Continued . 


Acreage^ production^ valnCj etc., ofjlaxseed in the United States, 1849-1911, 


Year. 

Acreage 
sown and 
harvested. 

Average 
yield per 
acre. ' 

Production. 

Average 
farm 
price 
Dec. 1. 

Farm value 
Dec. 1. 

Condition of growing crop. 

July 1. 

Aug. 1. 

Sept. 1. 

When 

har- 

vested. 

1A141 

Acres, 

Bushels, 

Bushels. 

562.000 

567.000 

1.730.000 

7.170.000 

10.250.000 

19.979.000 

29.285.000 

27.301.000 

23.401.000 

28.478.000 
25,. 576, 000 

25.851.000 1 

25. 805. 000 

25.856.000 

19.513.000 

12.718.000 

19.370.000 

Cents. 

Dollars. 

P.ct. 

! 

P.ct. 

P.ct 

P.ct. 

IRSft I 









1S69 L. 









1B791 









18891.. 

18991.. 

im... 

1903.. . 

1904.. . 

1905.. . 

1906.. . 

1907.. . 

1905.. . 

1909.. . 

1909 1 . . 

1910 2 .. 

19112.. 

1.319.000 

2 .111.000 

3.740.000 

3.233.000 

2.264.000 ! 

2.535.000 

2.506.000 1 

2.864.000 

2.679.000 

2.742.000 

2.083.000 

2.467.000 

2.757.000 

7.8 

9.5 
7.8 

8.4 
10.3 
11.2 
10.2 

9.0 

9.6 

9.4 1 
9.4 
5.2 

7.0 













105.0 

81.7 

99.3 

84.4 

101.3 
95.6 

118.4 
152.6 

30.815.000 
22,-292,000 

23.229.000 

24.049.000 

25.899.000 

24.713.000 

30.577.000 

39.466.000 





86.2 

86.6 

92.7 

93.2 

91.2 
92.5 
95.1 

80-3 

78.9 

1 96.7 

92.2 

91.9 
! 86.1 

92.7 

80.6 

85.8 
94.2 
89.0 
85.4 

‘ 82.5 

88.9 

74.0 

87.0 
91.5 
87.4 

78. 0 
81.2 
84.9 

231.7 

182.1 

29,472,665 

35,272,000 

65.0 

80.9 

51.7 

71.0 

48.3 

08.4 

47.2 

69.6 


1 Census. * Figures adjusted to census basis. 


Acreage, production, and value of flaxseed in the United States in 1911, by States. 


State. 

Acreage. 

Average 
yield per 
acre. 

Produc- 

tion. 

Average 
farm 
price 
Dec. 1. 

Farm 
value 
Dec. 1. 

Wisconsin 

Acres. 

10,000 

400.000 
16,000 
18,000 

1,200,000 

607.000 
2,000 

75,000 

1,000 

425.000 
3,000 

Bushels. 

12.0 

8.0 

8.0 

3.0 

7.6 
5.3 

5.0 

3.0 

3.0 

7.7 

7.0 

Bushels. 

120,000 

3,200,000 

128,000 

1 .64 non 

Dollars. 

1.85 

1.82 

1.85 

1 On 

Dollars. 

Minnesota 


Iowa 


Missouri 

1 AO 

North Dakota 

1 VVU 

9,120,000 

3 217 Ann 

X» vU 

1 9U 

lUo.UUU 
1ft 7ai AHA 

South Dakota 

X* Ote 

1 7ft 

ID, /oX, UUU 

5.726.000 
18,000 

i 428,000 

5,000 

5.890.000 
38.000 

Nebraska 

Oj AtX 1 y UUU 
10, 000 
nnn 

X* <0 

1 

Kansas 

!• OO 

1 on 

Oklahoma 

AAU, UvU 

3 000 

1* I 7 U 

1 ftn 

Montana 

3 970 ’ nnn 

!• OU 

1 ftn 

Colorado 

Qy UtrU 

' 91 nnn 

l. oU 

1 ftn 


4Si,UUU 

X* oU 

United States 

2,767,000 

7.0 

1 

19,370,000 

1.821 

35.272,000 



Average farm price of flaxseed per bushel, on the first of each month, 1910-1911. 


Month. 

United 

States. 

North 

Atlantic 

States. 

South 

Atlantic 

States. 

N. Cen. 
States East 
of Miss. R. 

N.Cen. 
States West 
of Miss. R. 

South 

Central 

States. 

Far West- 
ern States. 

1911 

1910 

1911 

1910 

1911 1 1910 

1911 

1910 

1911 

1910 

1911 

1910 

1911 

1910 

January 

Cts. 

221.1 

233.9 
240.7 

234.6 

241.9 

225.0 

205.6 
199.2 

203.6 

205.0 

210.6 

182.1 

Cis. 
171.2 
192.9 
193. 1 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

216.0 

240.0 

250.0 

285.0 

240.0 

250.0 

219.0 

193.0 

202.0 

223.0 

210.0 
185.0 

Cts. 

148.0 

177.0 

187.0 

182.0 
180.0 

175.0 

148.0 

175.0 

174.0 

216.0 

217.0 

220.0 

Cts. 

221.0 

234.0 

240.0 

234.0 

242.0 

225.0 

205.0 

198.0 

203.0 

205.0 

211.0 
182. 0 

Cis. 

171.4 

193.2 
193.1 

194.0 

209.8 
195.6 

183.9 

210.3 

221.4 

234.8 

230.1 

230.9 

Cis. 

Cts. 

Cts. 

Cts. 

February 





220.0 




March 








April 

Mav 

June 

July 

193.9 

209.5 

195.5 

183.5 
209.7 
220.0 
233.4 

; 229.4 

230.6 




:::::: 

225.0 

300.0 

175.0 


225.0 

242.0 

260.0 

August 






180.0 

150.0 

150.0 
70.0 

112.0 

216.6 

210.0 

202,0 

208.0 

165.0 

240.0 

243.0 

240.0 

September 

October 

November 

December 












180.0 

' 180.0 
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RICE. 


Rice ci'op of countries named, 1906-1910. 


FMostly cleaned rice. The United States crop as given here is computed from the offici^ returns, which 
are for rough rice, allowing 45 pounds rough to 1 bushel, and 162 pounds rough to 100 pounds clewed. 
China, which is omitted, has a roughly esfeated crop of 5^000,000,000 to ^,000,000,000 pounds. Cther 
omitted countries are Afghanistan, Algeria, Colombia, Feaerated Malay States, Persia, Tnmdad and 
Tobago, Venezuela, and a few other countries of small production.] 


Countries. 

1906 

1907 

1908 

1909 

1910 

NORTH AMERICA. 

United States; 

Contiguous 

Pounds. 

496,000,000 

33,400,000 

Pounds. 

520,000,000 

33,400,000 

Pounds. 

608,056,000 

33,400,000 

Pounds. 

676,889,000 

33,400,000 

Pounds. 

680,833,000 

33,400,000 

Noncontiguous— 
Hawaii ^ 

Total United 
States (except 
Philippine Is- 
lands) 

529,400,000 

553,400,000 

641,456,000 

710,289,000 

714,233,000 


Central America: 

Guatemala 2 

Honduras 3 

1.300.000 

8.100.000 
69,932,000 

1.300.000 

8.100.000 

4 69,932,000 

1.300.000 

8. 100.000 

4 69,932,000 

1.300.000 

8.100.000 

4 69,932,000 

1.300.000 

8.100.000 
124,900,000 

Mexico 

Total 

608,732,000 

632,732,000 

720,788,000 

789,621,000 1 

848,533,000 

SOUTH AMERICA. 

Argentina . 

5 2,000,000 

83.000. 000 

56.000. 000 
3,298,000 

3 209,500,000 

17,808,000 

83,000,000 

6 59,000,000 
3,331,000 

6 209,500,000 

6 19,000,000 
83,000,000 
71,300,000 
3,718,000 
194,000,000 

1 

7 19,000,000 

83.000. 000 

91.000. 000 
4,326,000 

225,000,000 

7 19,000,000 
83,000,000 
6 91,000,000 
8 4,326,000 
9 226,000,000 

BrazffiSao Paulo a 

Pritish Gniana 

Dutch Guiana 

Peru 

Total 

353,798,000 

372,639,000 

371,018,000 

422,326,000 

422,326,000 


EUROPE, 

Austria 

200,000 
8,205,000 
w 2,900,000 
704,000,000 
425,800,000 
10 2,200,000 ! 


— 

i 



Bulgaria 

7,758,0(» 
“2,900,000 
796,000,000 
475,400,000 
“ 2,200,000 

6,^6,060 
“ 2,900,000 
716,000,000 
449,700,000 
“ 2,200,000 

11,426,000 
“ 2,900,000 
647,000,000 
466,900,000 
2,200,000 

10,240,000 

8 2,900,000 

596.031.000 

465.431.000 

9 2,200,000 

Greece 

Italy 

Spam 

Turkey, European 

Total 

1,143,305,000 

1,284,258,000 

1,177,136,000 

1,120,426,000 

1,076,802,000 

ASIA. 

British India: 12 

British Provinces.. 
Native States 

Total British 
India 

67,404,000,000 

0688,000,000 

60,729,000,000 

6 739,000,000 

61,306,000,000 

6 1,602,000,000 

87,359,000,000 

7 1,602,000,000 

M 86,872,000,000 
7 1,602,000,000 

68,152,000,000 

61,468,000,000 

62,908,000,000 

88,961,000,000 

88,474,000,000 

Ceylon 

283,000,000 

2,478,603,000 

5.000. 000.000 
14,459,285,000 

6.953.000. 000 

333,000,000 

2,818,100,000 

5.000. 000.000 
15,317,905,000 

6.877.000. 000 

309,000,000 

2.908.000. 000 

5.000. 000.000 
16,217,500,000 

7.276.000. 000 

320,000,000 

2.892.000. 000 

5.000. 000.000 
16,375,000,000 

7.566.000. 000 

320,000,000 
9 2,892,000,000 
5,000,000,000 
14,562,000,000 
6 7,566,000,000 

Formosa 

French Indo-China®. . . 
Japan 

Java and Madura 


1 Census, 1899, 

2 Data for 1904. 

3 Data for 1901. 

< Data for 1906. 

6 Average production as unofficially estimated. 

« Estimated from ofiieial returns for acreage. 

7 Data for 1908. 

8 Official report for crop of 1904-5. 

9 Year preceding, 
w Data for 1909. 

Unofficial estimate. 

12 Data for British India refer to crop years beginning in the spring of the calendar years mentioned in 
this table. Production as given here, estimated unofficially for the entire country on the basis of official 
returns for about 70 per cent of the area harvested. 

^ Preliminary, 

20139°— YBK 1911 38 
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RICE — Continued . 


Rice crop of countries named, 1906-1910 — Continued. 


Country. 

1906 

1907 

1908 

1909 

1910 

Korea 1 

Phnippine Islands 

Russia, Asiatic: Cau- 
casus and Central 

\sifi. 

[ Pounds. 

3.200.000. 000 
725,000,000 

< 393,000,000 

6.824.000. 000 
94,000,000 

7 222.480,000 

Pounds. 

3,200,000,000 

695.000. 000 

393.000. 000 
6,824,000.000 

79,000,000 
~ 222,480,000 

Pounds. 

3.200.000. 000 
568,000,000 

3393 . 000 . 000 

6.824.000. 000 
77,000,000 

7 222,480,000 

Pounds. 

3.200.000. 000 

2 1,048,000,000. 

372,000,000 

6.824.000. 000 
77,000,000 

222,480,000 

Pounds. 

3.200.000. 000 
31,048,000,000 

363,000,000 

6.824.000. 000 
77,000,000 

8 222,480,000 

Siam ® 

Straits Settlements s. . . 

Total i 

108,784,368,000 

103,227,485,000 

105,902,980,000 

132,857,480,000 

i 130,548,480,000 

AFRICA. 

Egypt 8 

515,573.000 

8 053,000,000 
1,400,000 

557,124,000 

8 953,000,000 
1,978,000 

577,379,000 

953,000,000 

1,600,000 

630,894,000 

8953 , 000,000 

1,900,000 

663,556,000 

8953 , 000,000 

1,900,000 

Madagascar 

Nyassaland ^ 

Total 

1,469,973,000 

1,512,102,000 

1,531,979,000 i 

1,585,794,000 

1,618,456,000 

OCEANIA. 

Fiji« 

3,000.000 

2,000,000 

3,000,000 

5,000,000 

5,000,000 

Grand total 

112,363,176,000 

107,031,216,000 

109,706,901,000 

136,780,647,000 

134,519,597,000 


1 Estimated from official returns of exports of this country and from per capita consumption of rice in 
Japan, 1894-1903, including food, seed, and waste, but not including rice used for sak€ (270 pounds per 
annum). 

2 Data for crop year beginning July 1 of calendar year mentioned. 

* Data for preceding year. 

< Data for 1907. 

‘ Data for 1903. 

« Estimated from official returns for acreage. 

T Data for 1909. 

8 Data for 1908. 

» Includes only crops raised by natives. 

Acreage, production, value, etc., of rice in the United States, 1904-1911. 


1 

Year. 

1 

Acreage 
sown 
and har- 
vested. 

Averj^e 
yield 
per acre. 

Production. 

Average 
farm 
price 
Dec. 1. 

Farm value 
Dec. 1. 

Condition of growing crop. 

July 1. 

Aug. 1. 

1 Sept. 1. 

When 

har- 

vested. 


Acres, i 

Bushels. 

Bushels. 

Cents. 

Bollars. 

Per ct. ! 

Per ct. 

Per ct. 

Per ct. 

1904 

662,000 : 

31.9 

21,096,000 

65.8 

13,892,000 : 

88.2 1 

90.2 

89.7 

87.3 

1905 

460,000 j 

28.1 

12,933,000 

95.0 

12,286,000 

88.0 

i 92.9 

92.2 

89.3 

1906 

575,000 

31.1 

17,855,000 

90.3 

16,121,000 

82.9 I 

83.1 

86.8 

87.2 

1907 

627,000 i 

29.9 

18,738,000 

85.8 

16,081,000 

8S.7 i 

! 88.6 

87.0 

8S.7 

1908 

655,000 1 

33.4 

21,890,000 1 

81.2 

17,771,000 

92.9 

1 94.1 

93.5 

87.7 

1909 

720,000 ^ 

33.S 

24,368,000 

79.4 

19,341,000 

90.7 

1 84.5 

84.7 

81.2 

1910 

723,000 1 

33.9 

24,510.000 i 

67.8 

16,624.000 

86.3 I 

! 87.6 i 

88.8 

88.1 

1911 

696,000 

32.9 j 

22,934,000 ! 

79.7 

18,274,000 

87. 7 i 

i SS-3 

87.2 

85.4 


Acreage, ^oduction, and farm value of rice in the United States in 1911, by States. 


state. 


North Carolina 

South Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Xnouisiana 

Texas 

Arkansas.. 

Calif oamia.. , 

United States. 


Acreage. 

Average 
yield per 
acre. 

Production, 

Average 
farm 
price 
Dec. 1. 

Farm value 
Dec. 1. 

Acres. 

Bushels. 

Bushels. 

Cents. 

DollaTS. 

500 

25.6 

13,000 

76 

10,000 

10,000 

11.7 

117,000 

75 

88,000 

1,450 

26.8 

39,000 

77 

30,000 

700 

25,0 

18,000 

75 ! 

14,000 

300 

20.0 

6,000 i 

70 

4,000 

2,100 

36.0 

76,000 

77 

59,000 

371,200 

31.6 

11,693,000 

79 

9,237,000 

238,300 

34.3 

‘ 8,174,000 

80 

6,539,000 

71,600 

39.0 

2,792,000 

82 

2,289,000 

150 

40.0 

6,000 

75 

4,000 

696,300 

32.9 

22,934,000 

79.7 

18,274,000 
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RICE — Continued. 


Wholesale prices of rice per pound, 1898-1911. 



New York. 

Cincinnati. 

Lake Charles. 

New Orleans. 

Houston. 

Date. 

Domestic 

(good). 

Prime.i 

Rough.2 

Honduras, 

cleaned. 

Head rice, 
cleaned. 



1 Louisiana grade, 1898 to 1901. » Per barrel of 162 pounds. « Fancy bead. ■* New crop. 
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RICE — Continued. 


International trade in rice^ 1906-1910.^ 


[Mostly cleaned rice.} 
EXPORTS. 


Country. 

Year 

begin- 

ning— 

1906 

I 

1 1907 

1 

1908 

f 

1909 

1910 

Belgium 

British India 

Dutch East Indies — 

Formosa 

France 

French Indo-Ghina — 

Germany ^ 

Netherlands 

Penang 

Siam 

Singapore 

Other countries 

Total 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

1 Jan. 1 
Jan. 1 
Jan. 1 

Pounds. 

73,215,968 

4,284,929,600 

100,703,857 

161,759,068 

69,981,537 

1,623,918,163 

300,225,203 

295,873,665 

279,941,999 

1,921,339,467 

689,046,531 

682,841,706 

Pounds. 

61,676,146 

4,294,019,202 

116,357,243 

119,264,963 

98,089,781 

3,033,566,212 

338,463,711 

315,264,586 

344,022,843 

1,779,013,333 

677,447,819 

820,990,492 

Pounds. 

84,552,734 

3,736,183,475 

126,513,678 

221,473,132 

89,998,728 

2,462,564,329 

318,752,101 

375,562,261 

330,399,949 

2,037,902,086 

855,164,354 

809,505,000 

Pounds. 

115,783,393 

3,822,040,913 

134,770,769 

336,586,880 

101,400,020 

2,396,410,076 

364,511,553 

384,880,186 

358,252,398 

2,111,915,867 

896,436,185 

840,332,000 

Pounds. 

86,693,324 
5,060,204,239 
2 123,985,186 
233,060,800 
106,500,957 
3 2,396,410,076 
243,347,211 
495,090,914 
8 358,252,398 
2,336,513,333 
8 896,430,185 
2 834,226,000 

10,483,776,764 

11,998,176,331 


11,863,320,240 

13,170,720,622 


IMPORTS. 


Austria-Hungary 

Belgium ! 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan, 1 
Jan. 1 

Brazil 

British India 

Cevlon 

China 

Cuba 

Dutch East Indies 

Egypt 

France 

Germany < 

Japan..! 

Mauritius 

Netherlands 

Penang 

Philippine islands 

Russia 

Singapore 

United Kingdom 

United States 

Other countries 

Total 





149,879,261 

149,701,442 

88,821,786 

315,943,712 

721,218,064 

624,860,267 

192,766,374 

762,003,092 

101,814,530 

387,572,768 

671,849,295 

813,478,133 

134,012,761 

661,916,461 

276,500,933 

280,101,412 

210,598,294 

810,458,665 

768,403,216 

209,152,583 

1,284,847,364 

129,110,161 

135,585,126 

25,532,770 

237,331,883 

741,024,347 

1,702,025,200 

238,424,609 

599.813.423 
95,461,175 

345,988,355 

750,601,700 

902,701,867 

131,022,323 

566.643.424 
292,286,300 
^,399,906 

' 193,910,846 
803,864,402 
684,812,016 
203,560,814' 
1,241,719,828 

162,192,108 

183,297,724 

14,920,432 

319,184,659 

607,870,320 

898,215,467 

219,077,311 

732,890,254 

102,472,583 

444,436,902 

1,096,182,896 

647,138,933 

131,263,223 

673,530,815 

358,425,970 

349.175.386 
249,485,657 

964.541.386 
793,066,176 
217,345,610 

1,282,690,000 

196,349,949 

184,379,515 

23,813,514 

229,509,261 

740,763,696 

506,360,667 

240,968,236 

864,187,549 

122,966,459 

555,721,075 

690,417,810 

441,747,600 

129,880,605 

734,620,212 

411,705,534 

368,442,959 

229,280,739 

1,020,659,456 

711,844,336! 

226,710,483^ 

1,393,420,000 

198,824,251 
183,361,579 
<23,813,514 
288,013,393 
830,590,494 
1,254,612,533 
255,748,276 
81,404,190,477 
90,195,852 
669,337,980 
977,335,766 
306,209,067 
129,647,168 
781,270,101 
« 411,705,534 
435,026,385 
8 51,247,309 
81,020,650,456 
914,060,336 
224,826,350 
81,519,702,000 

9,515,900,413 

10,303,820,476 

10,447,403,812 

10,022,749,655 

11,880,376,821 

i 


J See "General note,” p. 626. * Year preceding. 

* Preliminary. * Not including free ports prior to Mar. 1, 1906. 


HOPS. 

Sop crop of countries named, 1907-1911. 

lExckiding Canada, for which the census of 1901 shows a production in the preceding year of 1,004,216 
pounds. Other omitted countries are oi very small production.] 


Country. 

1 1907 

1908 j 

[ 1909 

1 1910 1 

1911 1 

NOBTH AHEBICA. 

United States 8 ! 

Pounds. 

67,510,103 

Pounds. 

43,900,311 

[ 1 

1 1 

I Pounds. I 
1 50,697,048 

Pounds. 

49,634,028 

! Pounds. 

8 40,000,000 


EUROPE. j 


1 } 




Austria-Hungary: 

Austria | 29,976,000 | 41,331,000 j 18,706,000 | 36,402,000 i 21,000,000 

Hungary 2,254,000 1,913,000 1,871,000 j 1,708,000 | 2,200,000 


Austria | 29,976,000 41,331,000 j 18,706,000 36,402,000 21,000,000 

Hungary j 2,254,000 1,913,000 } 1,871,000 1,708,000 2,200,000 


Total AustriarHungary....j 32,229,000 | 43,244,000 | 20,577,000 j 38,110,000 | 23,200,000 

» Pr^iminary. 

* Commercial movement icr years beginning July 1, based upon exports, imports, and internal-revenue 
data for hops used in brewing, 

» HnoMcial estimate. 
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HOPS — Continued . 


Hop crop of countries named, 1907-1911 — Continued. 


Country. 

1907 

1908 

1909 

1910 

1911 

EUEOPE— continued. 
Belgium 

Pounds. 
6,790,000 
‘ 8,672,000 

53.255.000 
158,000 

12.639.000 

41.902.000 

Pounds. 

8,530,000 

11.369.000 

58.069.000 
i 158,000 

1 9,750,000 

52.725.000 

Pounds. 

3.861.000 

5.029.000 

13.356.000 
i 158,000 

8.267.000 

24.022.000 

Pounds. 

6.300.000 

7.126.000 

44.998.000 
158, 000 

i 6, 500, 000 

33.900.000 

Pounds. 

5.700.000 

4. 950. 000 

23.430.000 
158,000 

10.500.000 

36.739.000 

France 

Germany 

Netherlands i 

Russia 

United Kingdom: England 

Total 

155,645,000 

183,846,000 

75,270,000 

137,092,000 

104,677,000 

AUSTRALASIA. 

Australia: 

Victoria 

312,000 

1,356,000 

3 1,100,000 

132,000 

1,402,000 

3 941,000 

123,000 

1,334,000 

3 749,000 

99,000 
1,160,000 i 
3 764,000 

2 99,000 
1,775,000 
2 764,000 

Tasmania. 

New Zealand 

Total 

2,768,000 ' 

2,475,000 

2,206,000 

2,023,000 

2,638,000 

Grand total 

215.923,103 

230.220,311 

128,173.048 

188.749.028 

147,315,000 


1 Estimated average, 1900-1903. 

2 Year preceding. 

8 Estimate based on the official figures of area, multiplied by yield as given in census of 1895, 1,088 pounds. 

Wholesale prices of hops per pounds 1898-1911. 


Date. 

New York. 

Cincinnati. 

Chicago. 

Choice 

State. 

Choice. 

Pacific 
coast, good 
to choice.1 


Low. 

High 

Low. 

High 

Low. 

High 


Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents 

1898 

11 

20 

14 

20 

5 

19i 

1899 

12 

18 

13 

19 

7 

18 

1900 

12^ 

21 

10 

18 


18 

1901 

13 

20 

m 


12i 

19 

1902 

14 

38 

m 

30 

12J 

31 

1903 

20^ 

37 

24 

29S 

19 

31 

1904 

32 

41 

28 

37 

28i 

37 

1905 

13 

37 

m 

33 

10 

34 

1906 

11 

25 

12 

m 

9 

22 

1907 

12 

23 

2 12 


3 6 

3 18 









1908. 





0) 

(*) 

January 

15 

16 

10 


8 

11 

February. .. 

13 

16 

n 


6 

10 

March 

11 

14 

9 


6 

9 

April 

11 

12 

8i 


6 

8 

my 

11. 

12 

Si 


6 

10 

June 

9 

12 

s| 


6 

10 

July 

7 

11 

Si 


5 

9 

August 

6 

s 

8 


5 

8 

September.. 

6 

7 

8 


9 

11 

October 

13 

14 

12 


9 ' 

11 

November. . 

13 

14 

11 


9 ! 

11 

December... 

12 1 

14 

11 


9 

11 

Year.. 

6 

16 

8 


5 

11 

1909. 







January 

12 

14 

iO 


10 

11 

February. .. 

12 

15 

10 


10 

11 

March 

13 

15 

11 


10 

lU 

^ril 

13 

15 

11 


9 

11 

May 

1.3 

14 

11 


10 

12 

June 

13 

17 

13 


13 

15 

Julv 

15 

19 

14 

15 

13 

15 

August 

18 

19 

16 

17 

16 

18 

September., 

IS 

20 

20 

22 

25 

28 


Date. 

New York. 

Cincinhati. 

Chicago. 

Choice 

State. 

Prime. 

Pacific 
coast, good 
to choice. 


Low. 

High 

Low. 

High 

Low. 

High 

1909. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

October 

33 

39 

28 


25 

29 

November. . 

34 

39 

28 


24 

28 

December... 

33 

36 

27 

28 

23 

27 

Year.. 

12 

39 

10 

28 

! ® 

29 

1910. 







January 

33 

35 

25i 


20 

26 

Febniarv . . . 

32 

35 

25^ 

26i 

22 

26 

March 

28 

34 

24J 

25i 

22 

1 24 

April 

24 

29 

24 

24^ 

17 

' 19 

May 

23 

25 

20 

21 

16 

1 18 

June 

22 

24 

16 

17 

16 

18 

July 

22 

23 

16 

m 

14 

16 

August 

21 

23 

16 

17i 

14 

10 

September.. 

21 

22 

16i 


14 

16 

October 

21 

23 

15| 

164 

16 

17 

November. . 

22 

23 

16 

174 

15 

17 

December. . . 

21 

25 

m 

184 

15 

18 

Year.. 

21 

35 

15i 

274 

14 

26 

1911. 







January i 

23 

29 


1 

22 

25 

February. . . 

2S 

29 



21 

24 

March 

28 

29 



20 : 

22 

April 

28 

30 



22 

24 

May 

29 

31 



24 

26 

June. 

30 

32 



26 i 

29 

July 

31 

32 



32 

34 

August 

31 

42 



40 

45 

September.. 
October 

41 

52 

56 

56 



36 

'44 

42 

47 

November - . 

54 

57 



48 

50 

December. . . 

54 

57 



48 

50 

Year.. 

23 

57 



20 

60 


* Common to choice, 1898 io 1903. 
2 Prime. 


8 Prime to choice. 

4 Pacific coast, good to choice. 
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HOPS — Continued . 
International trade in hops, 1906-1910.^ 


EXPORTS. 


Country. 

! Year 

1 begin- 
j Bing— 

1 

1906 

1907 

1908 

1909 

1910 

Austria-Hungary 

Belgium 

France I 

Germany 2 

Netherlands 

New Zealand 

Russia 

United Kingdom 

United States 

Other countries - 

1 Jan. 1 
Jan, 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

I Jan. 1 

1 Jan. 1 

Pounds. 

12,318,766 

3,178,692 

382,722 

26,767,198 

1,534,058 

493,360 

1,978,368 

1,300,096 

17,701,436 

140,828 

Pownds. 

17,826,133 

2,166,826 

386,691 

22,540,055 

1,561,238 

288,176 

681,990 

1,168,720 

16,090,959 

258,296 

i Pounds. 

1 15,498,272 
1,403,039 
152,339 
27,341,943 
1,771,156 
170,016 
241,342 
1,059,632 
21,423,869 
98,000 

‘ Pounds. 

17,834,112 
i 2,508,319 

1 163,802 

19,408,417 
1,442,399 
347,984 
2,622,403 
1,750,896 
8,955,533 | 
228,000 

Pounds. 
18,574,857 
2,726,834 
180,777 
19,115,646 
1,189,097 
3 347,984 
<722,256 
999,824 
12,748,617 
<233,000 

Total 

i 

65,795,524 

62,969,084 

69,159,608 

55,261,865 

56,838,892 


IMPORTS. 


Australia | 

Jan. 

1 

1,412,569 

1,020,898 

973,814 

847,791 

1,135,182 

Austria-Hungary i 

Jan. 

1 

1,346,363 

1 773, 602 

553,360 

585,321 

289,244 

Belgium 

Jan. 

1 

5,431,355 

t 5,577,912 

6,025,351 

6,630,010 

5,582,601 

British India 

Jan. 

1 

307,216 

i 470,736 

363,888 

300,944 

233,744 

British South Africa 

Jan. 

1 

657,888 

588,672 

543,984 

1 435,344 

532,224 

Canada i 

Jan. 

1 

699,630 

i 1,223,478 

1,205,845 

1,245,449 

1,072,467 

Denmark ! 

Jan. 

1 

1,297,861 

i 1,293,011 

1,340,961 

1,102,620 

1,041,894 

France 

Jan. 

1 

4,386,095 

! 4,297,911 

4,907,929 

5,725,567 

6,153,473 

Germany 2 

|Jan. 

1 

4,865,380 

6,666,336 

6,154,864 

8,016,587 

6,990,787 

Netherlands 

Jan. 

1 

3,497,750 

3,372,957 

3,386,709 

2,946,876 

2,658,463 

Russia 

Jan. 

1 

1,452,240 

1,395,110 

1,283,377 

1,052,183 

<1,372,286 

Sw’eden 

Jan. 

1 

1,275,477 

1,488,832 

1,166,003 

974,140 

897,045 

Switzerland 

Jan. 

1 

1,087,540 

1,421,540 

1,289,704 

874,786 

1,283,739 

United Kingdom 

Jan. 

1 

25,702,992 

21,902,048 

29,922,256 

15,030,512 

19,267,584 

United States 

Jan. 

1 

7,849,548 

7,163,366 

7,369,684 

6,807,689 

5,823,520 

Other countries 



4,107,843 

3,465,556 

3,809,000 

3,761,000 

<3,390,000 

Total 


j 

65,377,247 

62,121,955 

70,296,729 

56,336,718 ^ 

56,724,253 


i See “ G eneral note,” p. 526. » Year preceding. 

* Not including free ports prior to Mar. 1, 1906. “ '^liminary. 


BEANS. 

Area and production of beans in countries named, 1906-1910, 

AREA. 


NOSTH A.MEEICA. 

United States 

Canada: 

Prince Edward Mand. 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Mexico 

SOUTH AMEMCA. 

Ar^rentina 

Chile 


Anstria 

Hm^ary (Muding Croatia-Sla- 
vonia) 

BfttginTTi 


1906 1 

1907 

1908 

1909 1 

1910 

Acrts. 

Acres. 

Acres. 

Acres. 

Acres. 

0) 

G) 

G) 

784,462 

G) 

G) 

G) 

200 

180 

164 


3,098 

3,100 

2,900 

2,793 

Q) 

G) 

2,000 

1,690 

1,539 

G) 

12,379 

12,000 

11,600 

10,657 

51,272 

47,562 

42,800 

39,600 

37,881 

G) 

G) 

G) 

G) 

G) 


G) 


21,763 1 

1 

G) 

54,273 


82,227 1 

1 80,913 

89,355 

*675,708 

*766,332 

= 759,664 

*685,274 

*625,845 

2,205,992 

2,045,533 

1,982,923 

1,964,776 

1,509, IPO 

23,364 

23,379 

22,601 

22,839 

G) 



s Including other pulse crops. 
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B E AN S — Continued . 

Area and 'production of leans in countries named, 1906-1910 — Continued. 

AR E A—Continued . 


1906 

1907 

1908 

1909 

Acres. 

Acres. 

Acres. 

Acres. 

• 1 121,249 

1 131,787 

1173,085 

1 142,395 

( 2 ) 

123,362 

( 2 ) 

0 

617,592 

645,749 

508,198 

501,342 

C) 

0 

0 

1,404,444 

3,292 

3,893 

4,226 

4,942 

75,740 

72,374 

68,780 

73,206 

109,345 

125,831 

155,747 

132,786 

31,450 

28,828 

28,512 

29,813 

4,406 

3,594 

4,269 

3,413 

21,914 

21,526 

(2) 

(2) 

1,248,477 

1,152,845 

1, 186,413 

1,194,150 

12,135 

11,241 

10,838 

10,922 

274,779 

295, 129 

282,573 

301,287 

10,994 

11,430 

9,572 

9,172 

1,300 

1,572 

1,083 

1,347 

1,961 : 

1,835 

1,794 

1,626 

3,577 

670 

478 

1,941 

77,792 

84,385 

90,088 

91,340 

605,496 

615,610 

562, 72a 

589,355 

3 142 

8 124 

1 3 237 

8 274 

3 12,253 

8 12,012 

1 813,613 

8 11,153 

3 6,690 

8 7,149 

8 7,397 

8 7,054 

3 920 

8 937 

3 903 

3 766 

145 

221 

226 

143 

2,066 

1,996 

1,168 

1,251 


Country. 


1910 


EUEOPE—continued. 

Bulgaria 

Denmark 

Prance 

Italy 

Luxemburg 

Netherlands 

Russia: 

Russia proper 

Poland 

Northern Caucasia 

Servia 

Spain 

Sweden 

United Kingdom: 

England^. 

Scotland 

Wales 

Ireland 

ASIA. 

Russia 

AFEICA. 

Algeria 

Egypt 

AUSTRALASIA. 

Australia: 

New South Wales 

Victoria 

South Australia 

Western Australia 

Tasmania 

New Zealand 


Acres. 

1 142,450 

C) 

549,821 

1,503,835 

4,2S1 

(2) 

150,530 

35,570 

3,378 

1,^7,524 

( 2 ) 

256,528 

9,493 

1,363 

1,839 


397 


581,939 


3 411 
3 9,824 
3 7,999 
8 704 
210 
C) 


PRODUCTION. 


Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels, 

0 

0 

(-) 

11,145,000 

( 2 ) 

(2) 

0 

4,000 

4,000 

3,000 

0 

53,000 

56,000 

82,000 

63,000 

(2) 

(2) 

0 

340,000 

33.000 

257.000 

79,000 

256,000 

35,000 

218,000 

980,000 

815,000 

0 

895,000 

905,000 

859,000 

5,093,000 

(“) 

(2) 

C^) 


0 

(2) 

(2) 

C®) 

894,000 

0 

1,235,000 

1,173,000 

1,610,000 

110,600,000 

111,866,000 

110,363,000 

111,740,000 

19,749,000 

11,509,000 

10,189,000 

7,606,000 

7,669,000 

4,779,000 

794,000 

889,000 

814,000 

629,000 

11,6^,000 

11,582,000 

1989,000 

11,512,000 

1 1 798,000 

1 534,000 

1359,000 

1644,000 

1 502,000 

1536,000 

6,710,000 

8,986,000 

10,031,000 

9,792,000 

9,638,000 


0 

24,384,000 

18,725,000 

20,632,000 

84,000 

109,000 

102,000 

106,000 

90,000 

2,483,000 

2,223,000 

2,330,000 

2,035,000 

! 0 

13,834,000 

13,430,000 

13.951.000 

12.722.000 

3.717.000 


NORTH AMERICA. 


United States 

Canada: 

Prince Edward Island. 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Mexico 


SOUTH AMERICA. 


Argentina. 
Chile 


EUROPE. 


Austria 

Hungary (including Croatia-Sla- 

vonia) 

Belgium 

Bulgaria 

Denmark 

France 

Italy 

Luxemburg 

Netherlands 

Roumania... 


1 Including other pulse crops. 


3 No data. 


3 Includes pease. 
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BEAN S— Continued . 


Area and 'production of beans in countries namedy 1906-1910 — Continued. 

PRODUCTION— Continued. 


Country. 

1906 

1907 

1908 

1909 

1910 

EusoPE— continued . 






Russia: 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. * 

Russia proper 

1,778,000 

1.890,000 

1,988,000 

1,884,000 

1,896,000 

Poland 

644,000 

580,000 

493,000 

616,000 

404,000 

Northern Caucasia 

39,000 

75,000 

57,000 

32,000 

49,000 

Servia 

1,516,000 

1,097,000 

U) 

12,1^,000 


Spain 

11,909,000 

9,957,000 

11,217,000 

13,464,000 

Sweden 

214,000 

170,000 

214,000 

173,000 

167,000 

United Kingdom: 

England 

9,827,000 

10,488,000 

8,726,000 

1 8,832,000 

8,5X9,000 

Scotland 

419,000 

430,000 

365,000 

350,000 

383,000 

Wales 

39,000 

46,000 

31,000 

37,000 

40,000 

Ireland 

1 101,000 

85,000 

74,000 

76,000 

80,000 

ASLA. 






Russia 

30,000 

8,000 

5,000 

12,000 

2,000 

AFEICA. 






Algeria 

776,000 

988,000 

780,000 

1,154,000 


Egypt 

0) 

0) 

0) 

0) 

C) 

AUSTEALASIA. 

Australia: 






New South Wales 

22,000 

2 3,000 

24,000 

2 11,000 

2 13,000 

Victoria 

2 274,000 

2 296,000 

2 221,000 

2 204,000 

2146,000 

South Australia 

2 124,000 

2 145,000 

2 121,000 

2 95,000 

2 134,000 

Western Australia 

2 10,000 

2 10,000 

2 9,000 

210,000 

2 9,000 

Tasmania 

3,000 

5,000 

4,000 

3,000 

4,000 

New Zealand 

70,000 

76,000 

45,000 

64,000 

Cl) 


1 No data. ^ Beans and peas. 

PEASE, 


Area and production of peas in countries named, 1906-1910. 


AREA. 


Country. 


NOETH AMEEICA. 

United States 

Canada: 

Prince Edward Island 

Nova Scotia 

New Branswici 

Quebec 

Ontario : 

Manitoba 

Mexico 


Chile 


SOUTH JLMEmCA. 


BtTBOPE. 


Hungary (including Croatia-Slavonia) 

Belgium 

Prance 

Luxemburg 

Netherlands 


Russia: 

Russia proper 

Poland.. 

Northern Caucasia. 

Servia. 

Spain 

Sweden-...* 


1906 


Acres. 

Acres. 

0) 

0) 


(1) 

0) 

1,635 


(1) 

(1) 

55,817 

410,356 

340,977 

2,559 

1,684 

0) 

0) 

2,402 

0) 

48.004 

48,886 

12,432 

13,671 

80,644 

80,503 

2,810 

2,835 

72,475 

75,483 

2,775,435 

2,595,367 

422,988 

409,807 

9,056 

14,097 

3,717 

3,438 

517,835 

509,634 

49.153 

48,135 


1 No data. 


1909 

1 1910 

Acres. 

Acres. 

1,302,402 

0) 

600 

500 

1,400 

1,300 

2,400 

2,300 

46,400 

44,000 

341,300 

336,800 

1,200 

1,200 

(0 


12,002 

(0 

49,153 

33,434 

12,343 

0) 

79,121 

72,376 

2,366 

2,149 

73,974 

(0 

2,935,319 

3,174,814 

399,241 

396,865 

9,892 

11,305 

0) 

0) 

550,828 

553,163 

45,360 



1908 


Acres. 

0 ) 

600 

1,500 

2,700 

51.900 

354,600 

1,600 

0) 


11,332 


49,9S0 

13,249 

82,598 

2,438 

71,786 

2,838.193 

399,311 

11,688 

sUoss 

47.508 
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B E AN S — Continued . 

PEASE— Continued. 

Arm and production of peas in countries named, 1906-1910 — Continued. 


AREA— Continued. 


Country. 

1906 

i 

1907 

1908 

1909 

1910 

EUROPE— continued . 






United Kingdom: 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

England. 

148,034 

159,431 

153,086 

168, 673 

151,823 

Scotland 

598 

600 

566 

602 

566 

Wales 

858 

845 

746 

708 

660 

Ireland 

305 

324 

297 

264 

230 

ASIA. 






Russia 

63,040 

66,946 

73,990 

71,634 

68, 178 

AFRICA. 






Algeria 

19,264 

20,447 

21,696 

22,682 

0) 

AUSTRALASIA. 

Australia: 






Tasmania 

12,086 

10,421 

12,331 

12, 139 

15, 671 

New Zealand 

i 

13,211 

11,519 

8,416 

6,993 

0) 


PRODUCTION. 


NORTH AMERICA. 








Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

United States 

Canada: 

0) 

0) 

0) 

7,110,000 

0) 

Prince Edward Island 

(p 

) 

0) 

14,000 

14,000 

8,000 

Nova Scotia 



35,000 

21,000 

53,000 

35,000 

New Brunswick, 

(li 

> 

(*) 

24,000 

63,000 

55,000 

Quebec 

(■! 

\ 

1,049,000 

675,000 

752,000 

729,000 

Ontario 

7.622 

1,000 

7,597,000 

6,294,000 

7,239,000 

1 5,692,000 

Manitoba 

69,000 

28,000 

32.000 

24,000 

19,000 

Mexico 

2,687,000 

0) 

0) 

0) 

0) 

SOUTH AMERICA, 







Chile 

EUROPE. 

40,000 

C) 

128,000 

119,000 

0) 

Himgaxy (including Croatia-Slavonia) 

612,000 

699,000 

670,000 

666,000 

438,000 

Belgium 

439,000 

472,000 

445,000 

281,000 

0) 

France 

1,360,000 

1,541,000 

1,488,000 

1,574,000 

1,380,000 

Luxemburg i 

Netherlands 

62,000 

' 68,000 

46, 000 

49,000 

34,000 

2,518,000 

1,993,000 

2,093,000 

1,452.000 

0) 

Roumania 

627,000 

372,000 

354,000 

456,000 

565,000 

Russia: 



Russia proper 

15,618,000 

17,466,000 

17, 639.000 

24,232,000 

33,651,000 

Poland 

5,740,000 

5.810,000 

5, 384, 000 

6,209,000 

4,091,000 

Northern Caucasia 

83,000 

- 129,000 

63,000 

82,000 

1 123,000 

Servia ; 

21,000 

14,000 

0) 

(0 

0) 

Spain 

Sweden 

3,445,000 

2,408,000 

4.933.000 

1.328.000 

4.470.000 

4.773.000 

1.090.000 

4.506.000 

4.970.000 

1.255.000 

4.098.000 

United Kingdom: 

England. 

4,616,000 

4,850,000 

Scotland 

18,000 

17,000 

17,000 

17,000 

17,000 

Wales 

24,000 

18,000 

17,000 

16,000 

16,000 

Ireland 

9,000 

9,000 

8,000 

8,000 

7,000 

ASU. 







Russia 

562,000 

596,000 

774,000 

612,000 

622,000 

AFRICA. 







Algeria 

196,000 

272,000 

218,000 

312,000 

0) 

AUSTRALASIA. 

Australia: 







Tasmania 

214,000 

217,000 

257^ 

286,000 

380,000 

New Zealand 

407,000 

347,000 

250,000 

309,000 

0) 


1 No data. 
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Wholesale prices of hearts per bushel, 1898—1911. 
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SUGAR. 

Production of sugar in countries named, 1906-7 to 1910-11. 

[All daU are from official sources, except wheie otherwise stated. Some figuies in the table refer to raw 
and some to refined sugar, according to the kind reported in the original returns.] 


Country. 

1906-7 

1907-8 

190S-9 

1909-10 

1910-11 
( prelimi- 
nary). 

Cane Sugar. 

NORTH AMERICA. 






United States: 





Long tons. 

Contiguous — 

LoTig torn. 

Lotw tons. 

1 Long tons. 

Long tons. 

Louisiana 

230,000 

340,000 

\ 355, 000 

A 290, 025 

300,000 

Texas 

13,000 

12,000 

15,000 

i 7, 679 

11,000 

Noncontiguous— 

Hawaii 2 

393,000 

465,000 

478,000 

463,000 

506,000 

Porto Rico 3 

184,700 

186,000 

224,400 

279,500 

291,900 

Total United States 

820, 700 

1,003,000 

1,072,400 

1,040,804 

1,108,900 

Central America: 





4400 

British Honduras 

600 

600 

600 

400 

Costa Rica 2 

2,000 

2,000 

3,000 

2,000 

7,000 

2,000 

Guatemala 2 

7,000 

7,000 

7,000 

10,000 

7,000 

Nicaragua 

5,000 

6 5,000 

6 10,000 

6 10,000 

Salvadors 

6,000 

5,000 

6,000 

6,000 

6,000 

Mexico 

West Indies: 

British — 

117,600 

121,300 

1 

140,900 

145,000 

157,600 

Antigua 

10,800 

14,800 

13,300 

9,200 

4 9,200 

Barbados 

56,100 

38,000 

36,400 

18,300 

40,400 

Dominica 

100 

100 

100 

100 

4 100 

Jamaica 

31,800 

28,500 

24,000 

18,800 ; 

12,000 

Montserrat 

800 

400 

100 

100 

100 

St. Christopher-Nevis 

15,900 

14,900 

11,700 

12,300 1 

13,200 

St. Lucia 

5,400 

5,000 

5,500 

5,000 

45.000 

4300 

St. Vincent 

300 

200 

200 

300 

Trinidad and Tobago 

63,000 

50,600 

48,900 

53,000 

62,000 

Cuba 

1,441,900 

969,300 

1,521,800 

1,817,600 

1,600,000 

Danish 7 

French— 

12,000 

12,600 

4,400 

11,900 

11,600 

Guadeloupe 7 

38,300 

35,500 

24,800 

42,200 

442,200 

Martinique 7 

36,300 

35,400 

37,400 

6 37,400 

6 37,400 

Santo Domingo » 

56,000 

62,200 

69,500 

91,400 

491.400 

Total 

2,727,600 

2,411,400 

3,038,000 

3,329,304 

3,106,700 

SOUTH AMERICA. 






Argentines 

116,900 

111, 600 

159,100 

125,300 

146,200 

Brazils 

Guiana: 

261,000 

194,000 

244,000 

249,000 

282,000 

British fl 

100,700 

115,200 

108,500 

101,000 

108,300 

Dutch 

12,400 

11,700 

11,800 

10,800 

4 10,800 

Peru 2 

159,000 ! 

133,000 

148,000 

148,000 

102,000 

Total 

650,000 

505, 500 

671,400 

634,100 i 

709, 300 ' 

EUROPE. 






Spmn 

15,500 

15,800 

13,800 ' 

21,300 ! 

22,600 

ASIA. ' 






British India 10 

Federated Malay States: 

2,205,300 

2,046,900 

1,872,900 

2, 127, 100 

2,220,400 

Perak 

u 12,000 

12,200 

11,400 

u 12,000 

11 12,000 

Formosa 

62,900 i 

64,500 

120,400 

6 120,400 

6 120,400 

457,900 

Japan 

50,000 : 

49, 200 

53,100 

57,900 

Ja^a 

1,051,000 

1,191,000 

1,222,000 

1,222,000 

1,234,000 

Philippine Islands 12 

118,400 

149,300 

110, 600 

125,700 

147,000 

Total 

3,499,600 

3,513,100 

3,390,400 : 

3,666,100 

3,797,700 


1 Preliminary census returns. 

2 Unofficial. 

s Shipments (domestic) to the United States for calendar year in which crop year ends. 

* Year preceding, 

6 Data for 1906-7. 

« Data for 1908-9. 

7 Exports. 

8 Sugar on which internal-revenue tax wm paid. 

» Exports for year ending March 31. 

10 The figures represent the production of about 97 per cent of the area under sugar cane and 90 i)er cent 
of the area under all sugar crops, during 1906-7 to 1909-10. 

^ Average production 1907-8 and 1908-9, 

12 Exports for year ending June 30. 
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Production of sugar in countries named, 1906-7 to 1910-11— Gontmued, 



* Unofficial. 

* nata for 1M8-9. 

» Bxwrts for calendar year in which crop year ends. 

4 Preliminary census letums; 496^ short tons of '‘granulated” and 4,900 of “raw” beet sugar. 

5 In addition to Ontario; Alberta produced 2,230 long tons in 1907-8. 

•Data lor 1907-8. 

7 Estimate as retumed by Central Union for Beet Sugar Industry 

« In terms of refined sugar. Total production of sugar and molasses in terms of refined sugar: 1906-7, 
672,060 long tons; 1907-3, 646,452; 1903-9, 711, fiM; 1909-10, 722,303; 1910-11, 640,208 long tons. 

9 Sugar made fixim beets entering factories, 
ie Average production as unofficially estimated. 
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SUGAR — Continued, 

Production of sugar in the United States and its possessions , 1889-40 to 1910-11. 

[Census data, as far as available, are given in italics. Census of 1840 did not separate cane and maple 
sugar; statistics for “ Other Southern States” represent production of all sugar in South Carolina, Georgia, 
Florida, Tennessee, Alabama, and Mississippi, Censuses of 1850 and 1860 give returns in Hotheads of 
1,000 pounds” and Censuses of 1870 and 1880 in Hogsheads;” these returns were converted into pounds, 
in Census Abstract of 1890 at rate of 1,200 pounds to the hogshead and in Census of 1900 at rate of 1,000 
pounds. Beet-sugar production for 1897-98, for 1901-2 and later years from United States Department of 
Agriculture reports; for other years from Willett & Gray, Production of cane sugar in Louisiana beginning 
1906--7, and in Texas beginning 1903-4, from Willett & Gray; earlier statistics for Louisiana and other 
Southern States from Bouchereau, in part taken directly from Ms reports and in part from the Statistical 
Abstract of the United States. Porto Rican production of cane sugar for lS54r-55 to 1884^85 from Rueb 
& Co.; 1885-86 to 1899-1900 from Willett & Gray for later years shipments from Porto Rico to the United 
States, Statistics for Hawaii, 1874-75 to 1880-81, represent exjwrts from Bureau of Statistics Bui. 30; for 
1881-82 to 1884-85 from Rueb & Co.; for later years from Willett & Gray. Statistics for Philippine Islands 
for lS54r-55 to 1857-58, 1859-60 to 1866-67, 1872-73 to 1894r-95 represent exports as officially returned, taken 
from the Census of the Philippine Islands, 19(B; for 1858-59, 1867-68 to 1871-72 from Foreign Markets Bui. 14. 
representing commercial estimates of exports; 1894r-95 to 1898-99, exports from Willetc & Gray; subsequent 
to 1898-99 (except the Census crop of 1902), exports from official sources.] 


Cane sugar. 


1885- 86,. 

1886- 87- . 

1887- 88.. 

1888- 89.. 

1889- 90.. 


Long tons. 


Other 

Louisiana. Southern 
States. 


Long tons. 

63,548 
Hogsheads. 
£26,001 
Long tons, 
171,976 
113,647 
36,327 
137,351 
185, 177 
113,891 
Hogsheads. 

821,726 
Long tons. 
118,332 
235,858 
43,232 
f 37,723 
4,821 


Long tons. 
403 

Hogsheads. 

£1,678 
Long tons. 
13,169 
9,821 
2,673 
6,385 
8,169 
5,149 
Hogsheads. 

9,266 
Long tons. 
4,313 
5,138 
2,768 
250 
179 


Hogsheads. Hogsheads. 

80,706 6,337 

Long tons. Long tons. 


Hogsheads. Hogsheads. 

171,706 7,166 

Long tons. Long tons. 


Porto 

Rico, 

Hawaii. 

Philippine 

Islands. 

Total . 

LoTig tons. 

Long tons. 

Long tons. 

Long tons. 





58,377 

82,000 

85.000 
69,444 

58.000 

57.000 


35,008 

47,397 

36,066 

26,858 

50,095 

49,013 

278,530 

262,865 

160,066 

240,038 

301,441 

225,063 

67.000 

68.000 
63,000 
61,590 
63,375 



45,316 

60,957 

61,240 

44,325 

46,092 

234,961 

369,953 

160,240 

144,288 

114,867 

64,417 
68,229 
73,935 
81,500 
102, 110 


40,636 

55,195 

74,081 

68,818 

78,214 

114,685 

146,324 

171,416 

195,719 

227,525 

103,304 

89,559 

87,639 

71,755 

72,128 

ii,i97 

87,465 

95,526 

83,865 

99,770 

126,089 

270,769 

256,285 

232,197 

220,725 

273,015 

70,016 

62,340 

84,347 

76,411 

67,057 

11,639 i 
11,418 i 
17, 157 ! 
21,884 
28,386 

128,485 

121,052 

120,096 

129,777 

178,329 

287,240 

28:^,911 

292,701 

340,272 

357,774 

61,715 

80,066 

77,632 

98,665 

70,000 

41,870 

50,972 

51,705 

63,948 

76,496 

205,608 
148,047 
193,726 
120, 199 
200,997 

436,900 

365,958 

465,860 

418,590 

449,322 

64.000 

86.000 
60,000 
62,000 
65,000 

96,500 

95,000 

100,000 

120,000 

120,000 

182,019 

169,040 

168,445 

224,861 

142,654 

478,277 

436,234 

486,514 

562,631 

466,260 


1 Census figures. 

s Mean annual production; quantity varied from ^ 
» Production uncertain; not exceeding quantity si 


ear to year between 300 and 500 tons, 
ited. 
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Production of sugar in the United States and its possessions j 1839-40 to 1910-11 — Con. 


Year. 

Beet 

sugar. 

Cane sugar. 

Total. 

Lrouisiana. 

Other 

Southern 

States. 

Porto 

Rico. 

Hawaii. 

Philippine 

Islands. 


Lotiq tons. 

Long tons. 

Long tons. 

Long tons. 

Long tons. 

Long tons. 

Long tons. 

1890-91 

3.459 ! 215,844 

6,107 

50,000 

125,000 

136,035 

536,445 

1S91-92 

5,356 

160,937 

4,500 

70,000 

115,598 

248,806 

605,197 

1892-93 

12, OIS 

! 217,525 

5,000 

50,000 

140,000 

2o i , 392 

681,935 

1S93-94 

19, 950 

' 265,836 

6,854 

60,000 

136,689 

207,319 

696,648 

1S94-Q5 

20,092 

317,334 

8,288 

52,500 

131,698 

336,076 

865,988 

1895-96 

29,220! 237,721 

4,913 

50,000 

201,632 

230,000 

753,546 

1S96-97 

37,536 

282,009 

5,570 

58,000 

224,218 

202,000 

809,333 

1S97-9S ... 

40,398 

1 310, 447 

5,737 

54,000 

204,833 

178,000 

793,415 

1S9S-99 

32,471 

{ 246,512 

3,442 

^;S26 

252,507 

93,000 

680,758 

}R9R-af)i ... 



-5,366 





1899-1900 

72,944 i 147,164 

2,027 

35,000 

^8,52i 

73,193 

588,849 

1899-1900 ^ 

72 , 972 

142,485 

1,510 


342,008 



1900-1901 

76.859 

275,579 

2,891 

72,800 

321,461 

55,244 

804,834 

1901-2 

164, S27 

321,676 

3,614 j 

1 92, 100 

1 317,509 

66,974 

966,700 

1902-3 

195,005 

! 329,227 

3,722 

89,800 

j 391,062 

109,918 

1,118,734 

190i 1 


1 




177,871 


1903-4 



> 214, S25 

228,477 

i 2 19,800 

i 123,300 

I 328,003 

73,978 

; 988,383 

1904-5 

216, 

; 355,531 

; 2 15,000 

1 134,900 

j 3S0, 576 

111,849 

' 1,214,029 

1904-5 1 

1 ssfi. rjj 







190cW^ 

279,393 : 336.752 

i 2 12,000 

' 191,500 

i 383,225 

123,790 

1 1,326,660 

190)-7 

1 431.796 

230,000 

i 213.000 

184.700 

; 392. 871 

118,395 

1,370,762 

1907-8 

413,954 

340.000 

1 212 , 000 ; 

! 186.000 

1 465,288 

1 149,323 

1 1,566,565 

1908-9 

380, 254 

355,000 

i 2 15,000 

224, 400 

1 477,817 

1 110,604 

1 1,563,075 

1999'*,^ 

' J147,946 

: 290.635 

1 ^7,679 





1900-10 

457,562 

’ 325,000 

2 10,000 

279,500 

1 462,613 

125,699 

1,660,374 

1910-11 

455,511 

300,000 

2 11^000 

291,900 

506.090 i 

1 147,016 i 

1 1,711,523 

1911-12 = 

*540,000 

300,000 

2g,000 

i *350,000 

1 500,000 ' 

t 

1 *225,000! 

1 

1 1,923,000 


1 Census figures. 2 Texas. 3 Preliminary. < Commercial ^timate. 


Sugar-beet and beet-sugar production of the United States, 1911-1901. 


State and year. 

Fac- 
tories 
in op- 
era- 
tion. 

Area 

har- 

vested. 

Average 

yield 

of 

beets 

per 

acre. 

Beets 

worked. 

Sugar 

manu- 

factured. 

; Average 
' extrac- 
tion of 
sugar 
based on 
weight of 
bwts. 

Aver- 

age 

sugar 

in 

beets. 

Aver- 

age 

purity 

coeffi- 

cient 

of 

beets.i 

Aver- 

age 

len|th 

cam- 

paign. 

1911 (prelimi- 







j 



nstfy):* 


Acre*. 

Ton*.* 

Ton*.® 

Pounds. 

Per tern. 

P. cent: 

P.cent. 

Days. 

California 

10 

99, 163 

10.72 

*1,063,386 

328,160,000 i 

*15.43 

18.54 1 


96 

Colorado 

17 

86,285 

11,20 

*9661699 

236,454,000 

*12.23 

15.58 


61 

'M'K?higan .... 

17 

145,837 

9.98 ; 

*1,455,256 

302,694,000 

*10.40 

1449 


122 

Utah and 










Idaho 

9 

51,002 

12.72 

*648,677 

166,972,000 

*12.87 

16.47 


94 

Wisconsin... 

^ 4 

23,241 

11.02 

*256,124 

51,890.000 

*10.13 

14 35 


106 

Other States. 

12 

64,264 

10.73 

*689,531 

152,110,000 

j *11.03 

1460 


83 

Total and 










average— 

69 

469.792 j 

10.81 

1*5,079,673 ; 1,238,280, 000 

*12.19 

15.81 


93 

1910 

61 

398,029 1 

10. 17 

4,047,292 

1,020,344,000 

12.61 

16.35 

84.35 

S3 

1909 

65 

420,262 1 

9.71 

4.081,382 

1,024,938,000 

12.56 

16.10 

84. 11 

83 

1908 

62 ! 

364,913 

9.36 

3,414,891 

851,768,000 

12.47 

15.74 

83.5 

74 

1907 

63 

370, 984 

10. 16 

3,767,871 

927,356.430 

12.30 

15.8 

83,6 

89 

1906 

63 

376,074 

1L26 

4,236,112 

967,224,000 

11.42 

149 i 

82.2 

105 

1905 

52 

307,364 

8.67 

2 665.913 

625,841,228 

11.74 

15.3 ! 

83.0 

77 

1904 

48 

197,784 

10.47 

2,071,539 

484,226,430 

11.69 

15.3 ! 

83.1 

78 

1903 

49 

242,576 

8.56 

2,076,494 1 4S1.209.0S7 

11.59 

*15.1 : 

(D 

75 

1902 

41 

*216,400 

S.76 

! 1,895,812 

1 436,811,685 

11.52 

*14,6 

*83.3 

94 

1901 

36 

175,083 

9.63 

j 1.685,689 

' 369,211,733 

10.95 i 

14 8 

82.2 

SS 


I By purity coefficient is meant the percentage of sugar in the total solids of the substance tested, 
■whether it be beets, Juice, or sugar. In this table it represents the average percentage of sugar in the total 
solids of the beets as determined by tests made at the faetones. 
s Data for 1911 were furnished by the Bureau of Plant Industrj’, Department of Agriculture. 

» Tons of 2,000 pounds each. 

* Beets **d<dSvcred to factories.*’ 
s Estimated. 

« These averages are not based on data for all the factories: some of them failed to report results of tests, 
but it is believed that they fairly represent the character of the total beet crops. 

7 No data reported. 

» Based on reports from 27 factories and careful estimates for 11 others. 
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Wholesale prices of sugar per pound, by months, on New York market, 1907-1911. 



Raw. 





Refined. 



• 


Date. 

Muscova- 
do, 89® 
polariza- 
tion. 

Centrifugal, 

96® 

polariza- 

tion. 

Cut loaf. 

Powdered. 

Granulated, 
fine or 
standard. 

Soft sugar 
No. 1. 

Soft sugar 
No. 15. 


Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low 

High. 

i 

Low. 

High. 

Low. 

High. 

1907. 

Cts. 

Cts. 

Cts. 

Cts. 

Cis. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cis. 

Cts. 

Cts. 

Cts. 

January 

2. 98 

3. 12 

3. 48 

3.62 

5.50 

5.50 

4.90 

4.90 

4.80 

4. SO 

4.45 , 

4.45 

3.85 

3.85 

February 

2.88 

3.00 

3.38 

3.50 

5.40 

5.50 

4.80 

4.90 

4.80 

4. SO 

4.45 

4.45 

3. 85 

3.85 

March 

2.88 

3. 15 

3.38 

3.65 

5.40 

5.40 

4.80 

4.80 

4.80 

4.80 

4.45 

4.46 ! 

3.85 

3.85 

April 

3. 10 

3.27 

3. 55 

3. 76 

5.40 

5.50 

4.80 

4.90 

4. 70 

4.80 

4.45 

4.55 

3.85 

3.95 

May 

3.24 

3.63 

3.74 

3.93 

5.50 

5.70 

4.90 

5.10 

4.80 

5.00 

4.55 

4. 75 

3.95 

4. 15 

June 

3. 21 

3.40 

3.71 

3.90 

5-70 

5.70 

5. 10 

5.10 

5.00 

5.00 

4.75 

4.75 

4.15 I 

4. 15 

July 

3. 34 

3.44 

3.84 

3.94 

5.60 

5.70 

5.00 

5.10 

4. 90 

5.00 

4.65 

4.75 

4.05 

4. 15 

August 

3.25 

3.44 

3.89 

3. 98 

5.70 

5.70 

6.10 

5.10 

5.00 

5-00 

4.75 

4.75 

4.15 1 

4. 15 

September 

3.42 

3.45 

3.92 

3.95 

5.70 

5.70 

5.10 

5.10 

5.00 

5.00 

4.75 

4.75 

4.15 

4. 15 

October 

3. 40 

3.45 

3.90 

3.95 

5.70 

5.70 

5. 10 

5.10 

5.00 

5.00 

4. 75 

4.75 

4.15 

4. 15 

November, . . . 

3. 10 

3.50 

3.61 

3.90 

5.50 

5.70 

4.90 

5.10 

4.80 

5.00 

4.55 

4. 75 

3. 95 

4. 15 

December 

3. 12 

3.35 

3.62 

3.85 

5.45 

5.60 

4.85 

4.90 

4.75 

4.80 

4.50 

4-55 

3.90 

3.95 

1908. 















January 

3.27 

3.45 

3. 77 

3.95 

5.60 

5.70 

4.90 

5.00 

4.80 

4.90 

4.55 

4.65 

3.95 

4.05 

February 

3. 17 

3. 38 

3.67 

3.88 

5.60 

5.70 

4.90 

5.00 

4.80 

4.90 

4.55 

4.65 

3.95 

4.05 

March 

3.36 

3.86 

3.86 

4.36 

5.70 

6.20 

5.00 

5.50 

4.90 

6.40 

4.65 

5. 15 

4.05 

4.55 

April 

May 

3.86 

3.98 1 

4.36 

4.48 

6.20 

6.30 

5.50 

5.60 

5.40 

5.50 

5. 15 

5.25 

4.55 

4.66 

3.74 

3.92 

4.24 

4.42 

6 20 

6.30 

5.50 

5.60 

5.40 

6.50 

5. 15 

5.25 

4.55 

4.65 

June 

3.75 

3.92 

4.25 

4.42 

6.20 

6.20 

5.50 

5.50 

5.40 

5.40 

5. 15 

5. 15 

4.55 

4.55 

July 

3.67 

3.92 

4. 17 

4.42 

6. 10 

6.20 

5.40 

5.50 

5.30 

5.40 

5.05 

6.15 

4.45 

4.55 

August 

3.40 

3.75 1 

3.90 

4.25 

5.80 

6. 10 

5. 10 

6.40 

5.00 

5.30 

4.75 

5.05 

4.15 

4.46 

September,,.. 

3.40 

3.48 

3.90 

3.98 

5.80 

6.00 

5. 10 

6.30 

^.00 

5.20 

4.76 

4.95 

4. 15 

4.35 

October 

3.46 

3.59 

3. 96 

4.09 

5.80 1 

6.00 

5.10 : 

5.30 

5.00 

6.20 

4.75 

4.95 

4. 15 

4.35 

November 

3.42 

3.48 

3.92 

3.98 j 

5.60 

5.90 

4.90 

5.20 

4.80 

6. 10 

4.55 

4.85 

3.95 

4.25 

December 

3. 17 

3.42 

3.67 

3.92 ! 

5.45 

5.70 

4.75 ! 

5,00 

4.65 

4.90 

4.40 

4.65 

3.80 

4.05 

1909, 















January 

3. 17 

3.25 

3. 67 

3.75 

5.45 

5.45 

4.75 

4.75 

4.65 

4.65 

4.40 

4.45 

3.80 

3.85 

February 

3.11 

3.24 

3. 61 

3.74 

5.35 

5.45 

4.65 

4.75 

4.55 

4.65 

4.30 

4.40 

3.70 

3.85 

March 

3.24 

3.50 

3. 74 

4.00 

5.45 

5.75 

4.75 

5.05 

4. 65 

4.95 

4.40 

4.70 

3.80 

4. 10 

AprU 

3.36 

3.55 

3.86 

4.05 

5.75 

5.85 

5.05 

5.15 

4.95 

5.05 

4.70 

4.80 

4. 10 

4.20 

May 

3.36 

3.45 

3.86 

3.95 

5.75 

5.85 

5.05 

5.15 

4.95 

5.05 

4.70 

4. 80 

4. 10 

4.25 

June 

3.36 

3.42 

3.86 

3.92 

5.75 

5.75 

5.05 

5.05 

4.95 

4.95 

4.70 

4.70 

4. 10 

4. 10 

July 

3.42 

3.52 

3. 92 

4.02 

5.65 

5.75 

4.95 

5,05 

4.85 

4.95 

4.60 

4.70 

4.00 

4.10 

August 

3.52 

3. 66 

4.02 

4.11 

5,75 

5.85 

5.05 

5.15 

4.95 

5.05 

4.70 

4. 80 

4. 10 

4.20 

September 

3.65 

3.74 

4. 11 

4.24 

5.85 

6. 10 

5, 15 

5.40 

5.05 

5.30 

4. 80 

5.05 

4.20 

4.45 

October 

3.70 

3.90 

4. 20 

4. 40 

5.95 

5.95 

5.25 

5.25 

5.15 

5. 15 

4.95 

4.95 

4.30 

4. 30 

November 

3.80 

3.95 

4. 30 

4.45 

5.95 

6.05 

5.25 

5.35 

5.15 

5.25 

4.95 

5.00 

4.30 

4.40 

December 

3.52 

3.83 

4.02 

4.33 

5.75 

6.05 

5.05 

5.35 

4.95 

5.25 

4.70 

5.00 

4. 10 

4.40 

1910. 















January 

3.52 

3. 08 

4.02 

4. 18 

5.75 

5.95 

5.05 

5.25 

4.95 

5.15 

4.70 

4.90 

4. 10 

4.30 

February 

3.58 

3. 86 

4.08 

4.36 

5.95 

6.05 

5.25 

5.35 

5.15 

5.25 

4.90 

5.00 

4.30 

4.40 

March., 

3.86 

3. 92 

4. 36 

4,42 

6.05 

6.05 

5.35 

5.35 

5.25 

5.25 

5.00 

5.00 

4.40 

4.40 

April 

3.74 

3.86 

4.24 

4.36 

5.95 

6.05 

5.25 

5.35 

5. 15 

5.25 

4.90 

5.00 

4.30 

4.40 

May 

3.74 

3.83 

4-24 

4.33 

5.95 

6.05 

5,25 

5.35 

5.15 

5.25 

4.90 

5.00 

4. 30 

4. *10 

June 

3.67 

3.80 

4. 17 

4,30 

5.95 

6.05 

5.25 

5.35 

6.15 

5.25 

4. 90 

5.00 

4. 30 

4. 40 

July-- 

3.80 

3.86 

4.30 

4.36 

5,95 

5.95 

5.25 

5.25 

5. 15 

5.15 

4.90 

4.90 

4. 30 

4.30 

August 

3.80 

3.98 

4. 30 

4. 48 

5.95 

6.05 

5.25 

5.35 

5. 15 

i 5.25 

4.90 

5. 10 

4. 30 

4.50 

September. , . . 

3.55 

3.92 

4.05 

4.42 

5.85 

6.05 

5.15 

5,35 

6.05 

1 5.25 

4. 80 

5. 10 

4. 20 

4. 50 

October 

3.30 

3.50 

3.80 

4.00 

5.45 

5.85 

4.75 

5. 15 

4.65 

S.05 

4.40 

4.80 

3. SO 

4.20 

November 

3.30 

3.43 

' 3.80 

3.93 

5.40 

5.45 

4.70 

4.75 

4.60 

4.65 

4.35 

4.40 

3.75 

3.80 

December 

3.43 

3.55 

} 3.93 

4.05 

5.40 

5.70 

4.70 

5.00 

4.60 

1 4.90 

4.35 

4,65 

3.75 

4.06 

1911. 

January 

2.92 

3.36 

3.42 

I 3.86 

5.50 

5.60 

4.80 

4.90 

4.70 

1 4.80 

4.55 

4.55 

3.95 

3.95 

February 

2.95 

3. 30 

3.45 

3.80 

6.40 

5.50 

4.70 

4.80 

4.60 

4.70 

4.45 

4.56 

3.85 

3.95 

March 

3. 17 

3.42 

3.67 

3.92 

5.50 

5.60 

4.80 

4.90 

4.70 

4.80 

4.55 

4.65 

3.95 

4.06 

April 

3.36 

3.42 

3.86 

; 3.92 

5.60 

5.70 

4.90 

5.00 

4.80 

i 4.90 

4,65 

4,75 

4.05 

4,15 

May 

3.30 

3.36 

3.80 

1 3.86 

5.70 

6.70 

5.00 

5.00 

4. 90 

1 4.90 

4.75 

4.75 

4. 15 

i 4.15 

June 

3.36 

3.80 

; 3.83 

3,98 

5.70 

5.80 

5.00 

5.10 

4. 90 

5.00 

4.75 

4.85 

4. 15 

4.25 

July 

3. 48 

4.20 

3.98 

4.70 

5.80 

6.45 

5. 10 

5.75 

5.00 

^ 6.65 

4.85 

6.50 

4.25 

^ 4.90 

August 

4. 11 

4.86 

4.61 

5.36 

6.45 

[ 6.95 

6.75 

6.25 

5.65 

6,20 

5.50 

6.00 

1 4.90 

5.40 

September,,.. 

4.75 

5.46 

5.25 

5. 96 

7.05 

7.55 

6.35 

6.85 

6,25 

6.80 

6. 15 

6.60 

5.50 

6.00 

October 

5. 24 

5.46 

5.74 

5.96 

7.40 

7.56 

i 6.70 

6.86 

6.65 

6.80 

6.45 

6.60 

6.85 

6.00 

November 

4.56 

5.24 

5.06 

5. 74 

6.90 

7.40 

6.20 

6.70 

6.15 

6.65 

5.95 

6,45 

1 5.36 

[ 6,85 

December 

4.11 

4.56 

4. 61 

5.06 

6.66 

6.80 

5.85 

6.10 

5.80 

6.06 

5. GO 

5.85 

4.90 

1 5.26 
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YEABBOOS: OF THE BKPABTMENT OF AGEICITETTJBE, 


SUGAR — Continued. 
International trade in sugar y 1906-19091 
EXPORTS. 


Country. 

Year 

begin- 

ning— 

1906 

1907 

1908 

1909 

1910 

Argentina 

Austria-Hungary 

Belgium 

Brazil 

British Guiana 

British India 

China 

Cuba 

Dutch East Indies 

Egj’pt 

Formosa 

France 

Germany* 

Mauritius 

Netherlands 

Peru 

Philippine Islands 

Reunion 

Russia 

Trinidad and Tobago. . 
Other countries 

Total 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Apr. 1 ! 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

J an. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan, 1 
Apr. 1 

Pounds. 

233,690 

1,631,945,421 

461,654,633 

187,278,992 

257,490,240 

46,609,920 

23,106,000 

2,643,700,975’ 

2,197,208,868 

10,495,854 

147,283,970 

617,793,487 

2,671,855,698 

410,919,376 

360,050,106 

301,435,777 

285,393,647 

80,424,062 

214,041,360 

100,809,856 

1.093.S94.75S 

|l3, 743, 626, 690 

; Pounds. 

140,653 

1,618,876,642 

379,565,923 

28,346,807 

225,650,880 

46,583,876 

14,894,000 

2,910,438,045 

2,632,250,558 

9,206,628 

124,809,731: 

731,268,080 

2,015,279,142 

431,348,726 

299,971,063 

243,864,933 

282,006,295 

102,514,264 

396,915,568 

103,645,472 

1,033,443,798 

jl3, 631, 020, 584 

Pounds. 

40,622 

1,769,027,274 

293,149,310 

1 69,616,218 

258,077,120 
46,355,008 
32,200,000; 
1,991,018,068 
2,823,722,228 
8,638,977 
137,148,777 
540,824,641 
1,842,130,114 
434,420,571 
339,798,814 
275,339,613 
319,082,784 
104,133,256 
658,262,999 
88,744,320 
985.775,000 

|l3, 017, 505, 714 

Pounds. 

87,576 

1,757,062,893 

319,319,090 

150,978,352 

243,113,920 

36,905,904 

22,586,400 

3,206,646,443 

2,773,927,868, 

9,886,572! 

279,662,208 

535,757,483 

1,882,598,329 

395,399,878 

336,095,311 

276,350,900 

285,116,244 

86,815,236 

451,906,732 

101,539,200 

1,044,777,000 

jl4, 196, 533, 539 

Pounds. 

122,915 
1,486,611,604 
265,264,520 
129,683,390 
2 226,136,960 

51.385.600 

35.451.600 
3,865,742,384 

2 2 ,^, 876,058 

14,914,473 
416,688,032 
423,779,235 
1,543,202,143 
4:75,my272 
321,262,870 
<276,350,900 
267,796,166 
<86,815,236 
2 328,554,254 
103,594,736 

2 1,317,861,000 

[14,530,888,348 


IMPORTS. 


Arijeatifla 

Australia 

British India 

British South Africa . 

Canada 

Chile 

China 

Dennaark 

Egypt. 

Finland 

France 

Italy 

Japan 

Ketheriands 

New Zealand 

Norway 

Persia 

Portugal 

Singapore 

Switzerland 

Turkey & 

TTnited Kingdom 

Unit^ States 

Uruguay 

Other countries 


Total.. 


Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan, 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Mar. 

21 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Mar. 

14 

Jan. 

1 

Jan, 

1 

July 

1 




4,272,159 

94,026,128 

1,222,706,352 

112,856,109 

461,680,563 

118,266,828 

872,765,600 

45,473,415 

76,321,099 

83,322,752 

222,562,321 

31,832,317 

504,816,933 

121,994,196 

93,329,376 

80,364,138 

209,477,168 

72,092,109 

134,471,066 

187,653,456 

302,621,963 

3,420,616,976 

3,873,665,661 

47,969,665 

438,310,189 


12,833,468,539 


95,950,2n 

13,891,696 

1,073,977,072 

106,466,060 

445,001,150 

124,648,777 

763,184,133 

53,256,502 

54,872,620 

87,685,848 

238,168,985 

52,332,876 

439,518,000 

196,542,746 

118,136,248 

87,092,424 

191,423,247 

72,965,925 

102,563,467 

205,551,900 

302,621,963 

3,535,722,624 

3,872,221,493 

3,904,846 

531,965,044 


91,654,477 

43,918,224 

1,185,089,696 

91,486,806 

439,310,821 

106,660,995 

554,967,466 

82,816,565 

117,407,689 

90,169,703 

254,266,538 

10,795,373 

443,138,800 

141,159,438 

102,663,680 

87,074,147 

187,302,229 

73,321,464 

91,263,733 

201,421,100 

302,621,963 

3,495,191,616 

3,718,700,796 

57,086,651 

595,478,000 


12, 769, 664, 917 12, 564, 967, 970 13, 275, 580, 325 


43,683,759 
223,324,304 
1,254,059,776 
67,321,877 
522,558,227 
153,762,051 
730,422,533 
84,324,407 
108,403,341 
97,576,050 
238,567,561 
26,113,267 
298,867,600 
156,036,526 
116,441,136 
98,677,191 
201,246,499 
77, 187, 757 
125,340,267 
201,007,271 

302,621,963 
3,663,325,456 
3,816,896,855 
« 57, 086, 651 

610,738,000 


125,384,925 
76,178,592 
1,346,734,816 
60,347,661 
534,481,772 
158,363,803 
574,843,733 
50,303,020 
71,017,820 
96,085,928 
306,543,016 
14,431,091 
267,126,133 
141,672,455 
115,486,560 
101,796,435 
<201,246,499 
72, 565, 350 
<125,340,267 
223,342,955 

302,621,963 
3,587,888,864 
4, 195,075,830 
9 57,086,651 
*641,775,000 


13,447,741,139 


< Year preceding. 
5 Bata for 1899. 

« Data for 1908. 


1 See ‘'General note, ' p. 526. 

* Preliminary. 

» Not including free ports prior to Mar. 1, 1906. 





STATISTICS OF TEA, 


609 


TEA. “ 

International trade in tea, 1906-1910,^ 


EXPORTS. 


Country. 

Year be- 
ginning— 

1906 

1907 1 

1908 

1909 

1910 

British India 

Ceylon 

China 

Dutch East Indies 

Formosa 

Japan 

Singapore 

Other countries 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

Pounds. 

235,340,922 

170,527,126 

187,217,067 

26,516,239 

23,018,508 

32,988,115 

2,396,667 

29,172,988 

Pounds. 

234,739,991 

179,843,462 

214,683,333 

30,240,868 

22,975,068 

35,354,752 

2,521,333 

8,091,211 

Pounds. 

231,016,817 

179,398,312 

210,151,467 

34,723,915 

23,357,273 

31,057,906 

2,266,400 

0,830,000 

Pounds. 

244,240,817 

192,886,545 

199,497,467 

35,956,400 

23,672,748 

36,949,618 

2,257,333 

5,577,000 

Pounds. 
258,871,274 
182,070,094 
207,324,667 
3 33,806,970 
24,240,835 
39,826,886 
3 2,257,333 
2 4,898,000 

Total 


707,177,632 

728,450,018 

718,802,090 

741,037,928 

753,296,059 


IMPORTS. 


Argentina 

Jan. 

1 

2,875,363 

2,833,671 

4,146,415 

3,792,494 

3,755,119 

Australia 

Jan. 

1 

29,478,614 

35,174,152 

29,873, 772 

31,617,111 

36,727,700 

Austria-Hungary 

Jan. 

1 

2,859,615 

3,090,439 

3,104,320 

3,183,442 

3,019,420 

British India 

ijan. 

1 

5,426,731 

5,965,738 

7,598,659 

3,616,261 

4,406,394 

British South Africa 

Jan. 

1 

4,823,363 

4,613,177 

4,613,065 

4,364,868 

6,139,350 

Canada 

Jan. 

1 

26,478,242 

28,840,872 

30,772,138 

40,143,248 

37,480,964 

Chile 

Jan. 

1 

2,904,127 

2.380,893 

2,320,521 

2,832,664 

3,564,781 

Dutch East Indies 

Jan. 

1 

5,113,929 

5,443,220 

5,740,269 

5,774,441 

2 6, 112,770 

France 

Jan. 

1 

2,619,330 

2,546,083 

2,502,657 

2,732,381 

2,781,103 

French Indo-China 

Jan. 

1 

2,399,784 

2,754,303 

2,964,568 

2,693,845 

3 2,693,845 

Germany < 

Jan. 

1 

8,675,188 

8,680,920 

8,828,188 

10,937,462 

6,894,005 

Netherlands 

Jan. 

1 

9,559,206 

9,202,811 

10,234,107 

10,299,053 

10,956,943 

New Zealand 

Jan. 

1 

6,140,842 

6,771,169 

6,471,965 

7,302,310 

7,586,816 

Persia 

Mar. 

21 

5,410,358 

9,782,414 

7,477,782 

8,127,241 

3 8,127,241 

Russia 

Jan. 

1 

207,529,861 

204,713,749 

192,109,515 1 

102,348,704 

3 162,348,704 

Singapore 

Jan. 

1 

4,992,267 

4,842,133 

4,763,867 ! 

5,191,600 

8 5,191,600 

Dnited Kingdom 

Jan. 

1 

270,123,489 

273,984,050 

275,417,319 

283,547,798 

287,078,453 

United States 

Jan. 

1 

89,437,757 

99,117,343 

90,930,621 

104,484,650 

98,108,939 

Other countries 



32,070,924 

44,263,232 

40,958,000 

43,686,000 

2 45,703,000 

Total 


.... 

718,818,990 i 

755,000,369 

730,826,648 

736,674,473 

737,676,137 


1 See “ General note,” p. 526. 3 Year preceding. 

* Preliminary. < Not including free iwrts prior to Mar. 1, 1906. 


Wholesale prices of tea per pound, by months, on New Yorh market, 1907-1911, 


Date. 

Foochow, fair 
to fine. 

i 

Formosa, fine 
to choice. 

Japans, pan 
fired. 

India-orange 

pekoe. 

Ceylon-orange 

pekoe. 


Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

1907. 

Cents, 

Cents, 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

January 


21 

22 

38 

144 

31 

I9i 

25i 

19 

28 

February 


21 

22 

38 

144 

31 

16 

26 

16 

28 

March 

9^ 

21 

22 

38 

22 

31 

15 

25 

16 

28 

April 

H 

21 

22 

38 

144 

31 

15 

25 

16 

28 

May 


21 

22 

38 

144 

31 

16 

25 

16 

28 

June 

I n 

21 

22 

38 

16 

1 34 

15 

25 

16 

28 

July 

9i 

21 

22 

38 

16 

34 

15 

I 25 

16 

28 

August 

9i 

21 

22 

38 

194 

35 

15 

25 

16 

28 

September 


21 

22 

38 

1S4 

35 

15 

25 

16 

28 

October 

lOi 

21 

22 

35 

184 

35 

15 

25 

16 

28 

November 

lOi 

21 

22 

38 

184 

35 

15 

25 

16 

28 

December 

12 

21 

22 

38 

184 

35 

15 

25 

18 

30 

1908. 











January 

13 

21 

22 

45 

19 

34 

17 

26 

18 

30 

February 

13 

21 

22 

i 45 

19 

35 

17 

25 

18 

30 

March 

13 

21 

22 

45 

19 

34 

17 

25 

18 

30 



13 

21 

22 

45 

18 

34 

17 

25 

18 

30 

May 

13 

21 

22 

45 

18 

34 

17 

25 

18 

30 

June 

13 

21 

22 

45 

18 

35 

17 

25 

18 

30 

July 

13 

21 

22 

45 

18 

34 

17 

25 

18 

30 

August 

13 

21 

22 

45 

18 

35 

17 

. 25 

IS 

30 

September 

13 

21 

22 

45 

18 

35 

17 

25 

18 

30 

October 

m 

21 

20 

45 

18 

35 

17 

26 

18 

30 

November 

124 

21 

20 

40 

18 

34 

20 

25 

19 

22 

December 

124 

21 

20 

40 

18 

34 

20 

25 

19 

22 

9m2q° — -v'TtTT IQn 



1 
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TEA — Continued . 

Wholesale prices of tea per pound, by months, on New York market, 1907-1911 — Contd. 


Date. 

Foochow, fair 
to fine. 

Formosa, fine 
to choice. 

Japans, pan 
fired. 

India-orange 

pekoe. 

Ceylon-orange 

pekoe. 

Low. i High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

1909. 

Cents. 

Cents. 

CerUs. 

Cents, 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

January 

121 

21 

20 

40 

18 

34 

20 

25 

19 

22 

February 

12i 

21 

20 

40 

23 

35 

20 

25 

19 

22 

March 

13 

27 

20 ‘ 

40 

19 

38 

20 

26 

19 

26 

April 

16 

27 

25 

40 

22 

38 

18 

26 

20 

26 

May 

14 

27 

24 

40 

22 

35 

18 

24 

19 

28 

June 

14 

27 

24 

40 

21i 

35 

18 

24 

19 

28 

July 

14 

27 

24 

40 

21i 

35 

18 

24 

19 

28 

August 

Hi 

27 

24 

40 

18 

35 

18 

24 

18 

28 

September 

Hi 

27 

24 

40 

18 

34 

18 

24 

18 

21 

October 

12 

27 

24 

40 

18 

34 

18 

24 

18j 

21 

November 

12i 

27 

24 

40 

18 

35i 

18 

24 

18 

24 

December 

12| 

27 

23i 

40 

19 

35i 

18 

24 

18 

24 

1910. 











January 

12i 

27 

23i 

40 

19 

35i 

IS 

24 

18 

24 

February 

m 

27 

23i 

64i 

18 

35 

18 

24 

18 

24 

March. 


27 

231 

64i 

ITi 

35 

18 

26i 

18 

26 

April.., 

12| 

22 

23i 

40 

17i 

33 

IS 

264 

18 

26 

May 

12 

22 

234 

40 

17i 

33 

IS 

264 

IS 

26 

June 

12 

22 

234 

40 

17i 

33 

18 

26i 

IS 

26 

July 

12 

22 

23i 

40 

m 

36 

IS 

26.V 

18 

26 

August 

12 

22 

1 234 

40 

18 

36 

IS 

264 

18 

26 

September 

10-2 

22 

; 23 

40 

18 

36 

18 

26i 

18 

26 

October 

11 

22 

! 23i 

40 

20 

25 

IS i 

264 

18 

26 

Novemner 

1 lOi 

i 22 

23i 

40 

20 

25 

18 ! 

26i 

18 

26 

December 

! m 

I 22 

23i 

40 

20 

25 

18 

26i 

18 

26 

1911. 

1 

1 

! 









January 

J lOi 

22 

23i 

40 

20 

26 

18 

264 

18 

26 

February 

Hi 

22 

23i 

40 

19 

28 

18 

26j 

IS 

26 

March 

Hi 

22 

23i 

40 

19 

20 

18 

264 

18 

26 

April 

Hi 

1 22 

23i 

40 

19 

20 

18 

26i 

18 

26 

May 

10 

! 22 

23i 

45 

17 

20 

IS 

2m 

18 

26 

June 

10 

1 22 

25 

45 

17 

18 

19 

25 

20 

26 

July 

10 

! 22 

25 

45 

17 

19 

19 

25 

20 

26 

August . 

11 

1 22 

25 

45 

19 

19 

19 

25 


26 

September 

Hi 

' 22| 

24 

45i 

19 

19 

19 

25 

20 

26 

October 

121 

i 221 

24i 

1 39 

19 

32 

19 

25 

20 

26 

November 

15 

I 221 

24 

1 39 

21 

32 

19 

25 

20 

26 

December 

14 

i 22f 

1 

24 

39 

20 

32 

19 

25 

20 

26 


COFFEE. 

Coffee crop of countries named, 1906-1910. 


Country. | 

1906 

1907 

1 1908 

1909 

1910 

NOBTH AMEBICA. 

United States: 

Porto Rico i 

Hawaii 1 

Total 2 

1 Pounds. 
38,757,000 
1,230,000 

Pounds. 

35,256,000 

1,442,000 

Pounds, 

28,490,000 

1,963,000 

Pounds. 

45,210,000 

2,702,000 

Pounds. 

33,937,000 

3,462,000 

39,987,000 

38,698,000 

30,453,000 

47.912,000 

37,389,000 

CEKTIUn JlMEMCA. 

Guatemala 

Costa Rica*. 

Nicaragua 

Salvador 

Honduras * 

British Honduras & 

Total 

90.059.000 

30.367.000 

1 *19,419,000 

57.425.000 
5,000,000 

[ 12.000 

89.232.000 I 

38.200.000 i 
*20,000,000 

56.320.000 
5,000,000 1 

10,000 1 

82.134.000 

19.797.000 
*17,900,000 
158,751.000 

5,000,000 ! 
10,000 

*96,989,000 

26,522,000 

*18,610,000 

163,330,000 

5,500,000 

10,000 

*86,163,000 

27,500,000 

*22,300,000 

162,764,000 

5,000,000 

10,000 

; 202,282,000 

208,762,000 ! 

183,582,000 

210,961,000 

203,737,000 

Mexico 

I 86,961.000 

<45.000.000 1 

*42.000,000 1 

*81,000,000 

*70,000.000 


1 Extwrts, year beginning July 1. < Estimated. 

2 Not including Philippine Islands. « Partial returns. 

3 Exports, year ending Dec. 31. 
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COFFEE — Continued. 


Coffee crop of countries named, 1906-1910 — Continued. 


CJountry. 

1906 

1907 

1908 

1909 

1910 

WEST INDIES. 

Haiti 

Santo Domingo ^ 

Trinidad ® 

Jamaica s 

Guadeloupe < 

Cuba 

Leeward Islands (British) 2 

Total 

Pounds. 

164,562,000 

2.917.000 
19,000 

6.144.000 

1.903.000 
(5) 

1,000 

Pounds. 

168,904,000 

3,4U,000 

9.000 
10,551,000 

1.903.000 

6.596.000 

3.000 

Pounds. 

163,848,000 

4.081.000 

4.000 

7.885.000 

1.903.000 
(S) 

5.000 

Pounds. 

1 41,343,000 

1.542.000 

4.000 

8.254.000 

1.903.000 
(0 

2.000 

Pounds. 

179,425,000 

4.550.000 
1,000 

9.782.000 

2.500.000 
(^) 

3,000 

75,546,000 

91,377,000 

77,726,000 

53,048,000 

96,261,000 

Total North America 

SOUTH AMERICA. 

Brazil: 2 

Rio de Janeiro 

404,776,000 

381,837,000 

333,771,000 

392,921,000 

407, 387,000 

422,435,000 

1,344,765,000 

47. 140. 000 

29.293.000 
3,725,000 

^ 466,395,000 
1,517,236,000 

60.973.000 

27.016.000 
2,511,000- 

405,069,000 

1,182,579,000 

62.885.000 

21.894.000 
2,001,000 

392,674,000 

1,779,523,000 

39.616.000 

19.620.000 
1,578,000 


Victoria 


Other ports 

Total 


1,847,358,000 

2,074,131,000 

1,674,428,000 

2,232,911,000 

1,286,217,000 

Venezuela s 

Colombia * 

Bolivia * 

Ecuador 2 . 

Peru 2 

Dutch Guiana 

Briti^ Guiana 

Total South America 

ASU. 

Dutch East Indies: 

Java 5 

Sumatra » 

Celebes*. 

Total 

99,201,000 
i 92,593,000 

1.500.000 
! 5,835,000 

2.469.000 
481,000 
C) 

90,190,000 

92,593,000 

1.500.000 

2.520.000 

2.443.000 
522,000 
(’) 

103,454,000 

92,593,000 

1.500.000 

8.315.000 

1.102.000 
1,109,000 

! 89,000 

93.987.000 

92.593.000 
1,600,000 
7,550,000 

736.000 

552.000 
97,000 

93.916.000 

92 . 593.000 

1.500.000 

7.550.000 

736.000 

552.000 

108.000 

2,049,437,000 

2,263,899,000 

1,882,590,000 

2,429,936,000 

1,483,172,000 

66,853,000 

4,085,000 

2,000,000 

31,044,000 

5,719,000 

2,000,000 

39,349,000 

9,586,000 

2,000,000 

29,954,000 

3.291.000 

1.500.000 

27,617,000 

3.000. 000 

1.000. 000 

72,938,000 

38,763,000 

50,935,000 

34,746,000 

31,617,000 

Federated Malay States: 2 

Perak 

Selangor 

Negri Sembilan 

Total 

British India s 

Ceylon 

British North Borneo s 

Sarawak 2 

Arabia (Aden) 3 

Total Asia 

AFRICA. 

Somaliland ^ 

Southern Nigeria 2 

Nyasaland Protectorate 

German East Aftica * 

Somali Coast 2 

Liberia * 

Abyssinia * 

Uganda Protectorate * 

Sierra Leone 

Union of South Africa: 

Natal 

Seychelles® 

Gold Coast® - 

Belgian Kongo 2 

Total Africa 

133.000 
3,695,000 

522.000 

26,000 

2,281,000 

259,000 

2,000 

2,334,000 j 
94,000 1 

1,000 

1,757,000 

43,000 

0 

1,483,000 

15,000 

4,350,000 

2,566,000 

2,430,000 

1,801,000 

1,498,000 

17.695.000 
750,000 

12,000 

38,000 

12.714.000 

33.051.000 
420,000 

3,000 

26,000 

14.377.000 

33,826,000 

310,000 

4,000 

22,000 

15,670,000 

27.648.000 j 
116,000 1 

3,000 1 
17,000 1 

15.276.000 i 

34.984.000 

93.000 
1,000 

16.000 

15.374.000 

108, 497, OOP 

89,206,000 

103,197,000 

79,606,000 

83,583,000 

330.000 

69.000 

506.000 

1.105.000 

5.047.000 
2,000,000 

10,000,000 

12.000 

23.000 

31.000 
6,000 
3,000 

165.000 

198.000 

39.000 

885.000 

1.393.000 

7.257.000 ! 
2,000,000 

10,000,000 

13.000 

16.000 

28,000 

7.000 

1.000 

161.000 

245,000 

37.000 
1,011,000 
2,228,000 
5,767,000 
2,000,000 

10,000,000 

22.000 
21,000 

19.000 
6,000 

CO 

91.000 

399.000 

70.000 

774.000 
2,228,000 
5,893,000 
2,000,000 

10,000,000 

33.000 

7.000 

4.000 

2.000 

^2^8,000 

208,000 

47.000 

308.000 
2,228,000 
5,893,000 
2,000,000 

10,000,000 

200.000 

23.000 

4.000 

2.000 
C) 

18.000 

19,297,000 

21,998,000 

21,447,000 

21,438,000 

20,931,000 


J Exports, year beginning Oct. 1. s No data. 

* Exerts, year ending Dec. 31. « Exports, year beginning July 1. 

* Exwrts, year ending Mar. 31 of the year lollowing that stated- ^ Less than 1,000 pounds. 

* Esmnatea. s PartUil returns. 
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COFFEE — Continued . 

Coffee crop of countries named, 1906-1910 — Continued. 


Country. 

1906 

1907 

! 1908 

I 1909 

1910 

OCEANIA. 

Pounds, 

626,000 

107,000 

48,000 

Pounds. 

721,000 

112,000 

39,000 

Pounds. 

783,000 

116,000 

27,000 

Pounds. 
1,017,000 
89,000 
13', 000 

Pounds. 

1,017,000 

151,000 

13,000 

Queensland 

Papua ^ 

Total Oceania 

781,000 

872,000 

926,000 

1,119,000 

1,181,000 

Grand total 

2,582,788,000 

2,757,812,000 

2,341,931,000 

2,925,010,000 1 

1,996,254.000 


[ 1 

1 1 




1 Exports, year ending Dec. 31. 

Wholesale prices of coffee per pound, hy months, on the New Yorh and New Orleans 

markets, 1907-1911, 


{ Datc.^ 


1907. 
January.... 
February 
March,, « 
April 

June. 

July 
August 
September, 
October. . . 
ISTovember 
December, 

1908. 

January 

February 
March.,. 
April 
May. 

June 
July, 

August 

September 
October.-, . 
November, 
December, 

im 

January,. 
February 
March.,. 
April 
May, 

June 
July 
August 
September, 
October. . . 
November 
December. 

1910. 
January 
February 
March 
April 
May. 

June, 
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COFFEE— Continued, 


Wholesale prices of coffee per pound, hy months, on the New York and New Orleans 
markets, Continued. 


New York. 


New Orleans. 


Date. 

Eio No. 7. 

Santos 
No. 7. 

Mocha. 

i 

Padang. 

Cueuta, 

washed. 

Mexican 

Cordoba, 

washed. 

Eio No. 7. 

Santos 
No. 7. 

i 

a 

High. 

1 

A 

to 

W 

Low. 

High. 

3 

§ 

W 

Low. 

High. 

1 

High. 

Low. 

High. 

Low. 

High. 

1910. 

Ots. 

as. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

as. 

Cts. 

Cts. 

Cts. 

Cts. 

July 

8^ 

8^ 

8| 

% 

141 

m 

17 

19f 

10 

12 

11 

12f 

8| 


9 

9 

August 

8| 

lOi 

9 

101 

H? 

16} 

17 

19} 

101 

12} 

11 

13 

^8i 

10 

9} 

3 

September 

10 

11 

10^ 


Hf 

16f 

17} 

19f 

11 

14 

111 

14 

io 

11} 

101 

11} 

October ! 

lOi 

11 

11} 


15 

17 

17} 

20 

13 

14} 

12f 

1 14 

11 

11} 

11} 

1 11} 

November 

lOi 

m 

m 

13^ 

15^ 

17} 

m 

20 

13} 

l&l 

13 

15| 

11 

131 

11} 

i 135 

December 

13 

13.} 

13} 

13g 

15 

17} 

18 

20 

14f 

15f 

H 

15} 

13| 

13J 

131 

I3i 

1911. 

















January 

12i 

13f 

131 

14 

15f 

16f 

18} 

20 

14f 

lor 

14f 

16 

131 

13f 

13} 

131 

February 

12J 

13 

m 

13E 

151 

16f 

18f 

19f 

14| 

15f 

14f 

16 

12§ 

13| 

13 

13} 

March. 

12J 

12| 

12| 

13} 

IS^ 

16f 

18| 

19f 

13l 

Hf 

14} 

15f 

12| 

13 

12f 

13| 

April 

111 

12i 


12| 

1^ 

lel 

18| 

19| 

14 

Hf 

H} 

15 


12f 

12} 

12J 

May 

Ilf 

12| 

121 

121 

15f 

171 

18| 

3 

13f 

I4f 

H} 

15 

111 

12| 

12| 

12} 

June 

12f 

13 

121 

13 

16f 

171 

18f 

19f 

13f 

144 

14} 

isi 

121 

13} 

12| 

131 

July 

13i 

13} 

13 

13} 

16| 

17| 

181 

19f 

14} 

15! 

15} 

15f 

13| 

13} 

135 


August 

13 

13f 

131 

13} 

16f 

171 


19f 

1^ 

15| 

15? 

15| 

13} 

13i 

135 

131 

September 

131 

14 

13} 

HI 

161 

18 

181 

21} 

14} 

16f 

15| 

16} 

131 

14 

13| 

145 

October 

14 

1^ 

HI 

16} 

16f 

20 

19 

22 

144 

18 

16 

18f 

HI 

15} 

14} 

16} 

November 

Hi 

151 

15} 

16| 

18} 

20 

20 

22 

1^ 

18 

171 

18 

14} 

16 

15| 

16| 

December 

Ui 

15} 

Hf 

16 

18} 

19} 

20 

21 

16} 

18 

17i 

18 

141 

14} 

14| 

15} 


International trade in coffee, 1906-1910} 

EXPOETS. 


Country. 

Year be- 
ginning- 

1906 

1907 

1908 

1909 

1910 

Brazil 

British India 

Colombia 2 

Costa Rica 

Dutch East Indies 

Guatemala 

Haiti 

Jamaica 

Mexico 

Netherlandw<i 

Nicaragua 

Salvador 

Singapore 

United States 

Venezuela 

Other countries 

Total 

Jan. 1 
Jan. 1 
Jan, 1 
Jan. 1 
Jan. 1 
Jan. 1 
Oct. 1 
Apr. 1 
Jan. 1 
Jan. 1 
Jan. 1 
July 1 
Jan. 1 
Jan. 1 ! 
Jan. 1 

Pounds. 

1,847,367,771 

36,584,688 

70,000,000 

30.367,032 

75,761,218 

69,289,369 

64,561,503 

6,144,432 

37,568,983 

101,617,580 

19,418,928 

68,952,128 

7,860,533 

32,821,342 

97,907,415 

60,085,421 

Pounds. 

[2,074,171,250 

17,866,128 

70,000,000 

38,199,587 

55,998,249 

99,740,180 

68,903,525 

10,551,184 

29,980,000 

177,012,048 

3 20,000,000 
58,751,356 
6,314,400 
41,802,527 
96,279,734 
74,064,719 

Pounds. 

1,674,432,652 

37,568,832 

70.000. 000 
19,797,312 
66,806,209 
63,330,960 

64.000. 000 
7,885,248 

62,591,066 

179,444,917 

3 17,900,000 
57,689,360 
6,765.200 
34,268,012 
89,557,213 
88,849,000 

Pounds. 

2,232,926,401 

23,625,604 

70.000. 000 
26,521,667 
44,346,964 
96,988,570 

41.000. 000 
8,253,616 
54,874,939 

193,098,597 

18,609,741 

63^330,000 

6,488,267 

35,089,626 

103,256,068 

71,970,000 

Pounds. 

1,286,217,108 
33,669,776 
70,000,000 
27,600,180 
8 38,129,646 
8 86,000,000 
8 79,000,000 
9,782.416 
48,265,376 
173,823,451 

8 22,300,000 
3 62,764,000 
4 5,488,267 
47,159.055 
96,655,341 
3 77,010,198 

2,686,308,343 

2,939,634,893 

2,520,785,881 

3,089,379,760 

2,163,764,874 


1 See “General note/^ p. 526. 

2 Estimated. 


3 Preliminary. 

* Year preceding. 
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COFFEE — Continued . 

International trade in coffee, iPdfi-lPjTd— Continued. 

IMPORTS. 


Country. 


Year be- 
ginning— 


1906 


1907 


1908 


1909 


1910 


Argentina 

Austria-Hungary 

Belgium 

Britisb Soutb Africa. . 

Cuba 

Denmark 

Egypt 

France 

Germany i 

Italy 

Netnerlands 

Norway 

Russia 

Singapore 

Spmn 

Sweden 

Switaerland 

United Kingdom 

United States 

Other countries 


Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan, 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 


PmTids, 

20,229,490 

112,841,372 

119,040,964 

26,862,060 

21,367,127 

27,426,498 

18,401,914 

29,085,091 

215,713,162 

411,815,012 

45,046,159 

255,731,280 

28,250,644 

23,584,331 

8,524,000 

28,518,089 

77,507,951 

24,885,994 

28,640,738 

857,013,585 

78,324,516 


Pmnds. 

21,625,655 

131,930,753 

250,282,012 

23,686,674 

23,250,910 

28,142,000 

14,976,666 

223,932,282 

418,373,762 

47,366,824 

269,830,047 

28,838,572 

25,067,520 

7,397,600 

24,895,066 

71,240,034 

25,202,136 

29,242,982 

940,247,312 

95,070,607 


PoUTtdS. 

22,085,972 

121,780,012 

134,658,074 

25,321,709 

24,432,111 

29,073,012 

21,146,287 

28,549,443 

226,559,741 

425,332,652 

60,189,763 

262,479,471 

27,186,340 

25,691,765 

7,405,067 

27,373,368 

66,899,643 

24,436,471 

29,195,788 

938,559,889 

98,942,000 


PouTids, 
25,548,267 
126,991,574 
126,319,127 
27,727,936 
25,407,861 
33,020,499 
18,994,922 
30,191,968 
237,975,547 
470,923,724 
53,121,381 
288,284,852 
31,675.494 
25,757,852 
6,632,133 
27,070,627 
92,267,883 
26,515,606 
, 29,691,296 

1,139,826,171 
' 105,957,000 


Pounds* 
26,931,182 
131,835,741 
110,565,924 
26,629,533 
26,698,543 
32,554,446 
14,379,781 
27,970,382 
246,488,169 
376,867,993 
55,762,491 
264,745,621 
29,338,866 
2 25,631,750 
*6,632,133 
2S,3U,26S 
65,164,883 
25,612,293 
29,195,770 
804,417,451 
2 108,376,000 


Total I {2.458,798,977 {2,719,597,093 {2,617,298,568 [2,949,801,720 j 2,463,810,219 

» Not including free ports prior to Mar. 1, 1906. 2 Preliminary. 3 Year preceding. 

OIL CAKE AND OIL-CAKE MEAL. 

International trade in oil cake and oil-cake meal, 1906-1910,^ 

EXPORTS. 


Country. 

Year be- 
ginning — 

1906 

1907 

1908 

1909 

1910 

Argentina 

Anstria-Hongary 

Beldam 

British India 

Canada — 

China 

Denmark. 

Egypt 

France 

Gennany* 

Italy 

Netiberlands 

Russia- 

United Kingdom 

United States 

Other countries 

Total 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

Pounds. 

29,524,298 

78,843,897 

176,470,002 

106,207,200 

34,803,800 

120,944,400 

3,101,969 

164,142,926 

323,482,202 

361,592,621 

12,617,052 

147,620,993 

1,155,869,540 

58,524,480 

1,929,901,354 

124,546,370 

Pounds. 

\ 26,703,310 

93,136,461 
146,^,113 
127,575,168 
^ 44,^,700 

' 132,974,800 
4,889,005 
145,538,121 
312,336,633 
396,195,045 
16,901,514 
206,333,847 
1,164,122,145 
49,669,760 
1,959,101,228 
128,143,233 ! 

Pounds. 

31,866,797 

113,952,281 

149,098,934 

158,531,296 

41,743,700 

129,166,933 

2,757,541 

148.649.000 
329,693,063 
414,855,627 

47,744,617 

156,919,410 

1,460,057,008 

36,910,720 

1,950,213,339 

128.897.000 

Pounds. 
36,750,682 
115,295,289 
153,062,212 
164,075,296 
42,774,000 
140,888,933 
9,378,148 
166,676,578 
410,340,434 
431,040,085 
51,145,397 
158,760,889 
1,373,467,577 
247,4®, 800 
1,488,233,547 
125,812,000 

Pounds. 

46,549,856 

111,420,043 

166,846,826 

143,717,056 

42,246,700 

161,685,333 

27,472,843 

136,751,338 

471,357,589 

450,694,667 

33,395,942 

247,885,063 

*1,270,123,289 

392,945,280 

1,461,560,725 

*148,322,000 

4,827,193,104 

4,964,532,083 

5,310,057,266 

5,115,153,867 

5,312,874,550 


IMPORTS. 


Austria-Hungary 

Belgium 

Canada 

Denmark 

Dutch East Indies . . . . 

[Finland 

France- 

Germany * 

Italy,.:, 

Japan 

Netherlands 

Sweden 

United Kingdom 

Other countries. 

Total 


Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 

Jan. 

1 




24,769,590 
510,213,668 
1,889,700 
843,140,047 
26,850,775 
14,543,^ 
^7,725,713 
1,325,622,674 
7,851,541 
134,060,451 
564,097,473 
264,890,580 
797,115,200 
143, 088, 3n 

36,386,®5 

423.941,798 

4,290,000 

947,748,259 

21,089,491 

23,857,077 

247,780,333 

1,573,607,155 

10,577,997 

162,850,133 

639,972,913 

317,805,100 

731,057,600 

157.950,2® 

27,1®, 665 
653,066,9® 
3,741,000 
1,036,960,572 
14,133,754 
20,873,178 
200,278,445 
1,463,999,742 
10,834,835 
139,939,333 
' 701,182,643 
2®, 508, 025 
736,330,660 
161,473,000 

37,0®, 460 
534,676,433 
5,024,100 
1,046,131,201 
7,226,002 
22,013,822 
273,874,372 
1,612,276,568 
13,299,690 
125,114,400 
627, 5®, 310 
316, 504, ®2 
730,833,600 
162,573,000 

4,895,859,187 

5,298,914,733 

5,328,464,510 

5, 514,1®, 510 


» Preliminary. 

< Year preceding. 


29,300,457 
552,282,540 
5,391,500 
913,678,392 
<7,226,002 
21,457,187 
290,601,995 
1,573,936,030 
12,429,976 
158,061,867 
675,617,307 
323,490,312 
700, 483,840 
*174,107,000 


5,438,064,405 


* See General note,” p. 526. 

* Not including free ports prior to Mar. 1, 1906. 
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EOSIN. 


International trade in rosin^ 1906-1910,'^ 

EXPORTS. 


Country. 

Year be- 
ginning— 

1906 

1907 

1908 

1909 

1910 

Austria-Hungary 

Germany* 

Netherlands 

United States 

Other countries 

Total 

1 

Ian. 1 
Jan. 1 
Jan. 1 
Jan. 1 

j 

1 

Pounds. 

3,154,594 

46,088,946 

79,550,046 

694,755,320 

18,210,324 

Pounds. 

3,019,450 

55,019,208 

76,673,653 

738,121,720 

42,505,829 

Pounds. 

2,631,878 

60,958,460 

86,768,631 

728,330,680 

61,197,000 

Pounds. 

2,292,784 

48,019,054 

56,629,686 

555,667,000 

45,838,000 

Pounds. 
2,031,318 
55,682,244 
55,813,677 
635,414,920 
8 72,935,000 

841,759,230 

915,339,860 

939,886,649 

708,446,524 

821,877,159 


MPORTS. 


Argentina 1 

Jan. 

1 

22,957,066 

23,206,173 

23,529,126 

28,189,541 

28,818,108 

Australia 

Jan. 

1 

11,566,016 

15,618,176 

18,015,312 

9,041,200 

14,625,392 

AustriarHungary j 

Jan. 

1 

73,355,049 

74,316,926 

82,325,113 

70,230,179 

70,969,019 

Brazil 

Jan. 

1 

21,608,739 

26,829,551 

34,134,001 

33,919,843 

4 33,919,843 

Canada 

Jan. 

1 

19,167,200 

21,856,300 

17,004,000 

22,967,200 

23,922,600 

Chile 

Jan. 

1 

3,536,588 

3,173,882 

2,112,888 

3,413,356 

1,680,783 

Cuba 

Jan. 

1 

1,536,070 

3,709,909 

2,520,339 

2,848,506 

3,199,188 

Denmark 

Jan. 

1 

2,326,979 

2,439,414 

2,382,094 

3,044,553 

3, 124,359 

Finland 

iJan, 

1 

3,893,252 

7,509,485 

7,058,636 

4,370,282 

5,273,057 

Germany* 

Jan. 

1 

235,300,629 

247,632,623 

286,217,917 

216,806,316 

240,231,735 

Italy 

Jan. 

1 

32,796,618 

33,591,825 

38,811,048 

23,671,583 

32,847,217 

Japan 

Jan. 

1 

6,599,144 

7,120,409 

8,035,293 

4,738,545 

8,151,959 

Netherlands 

Jan. 

1 

80,488,983 

90,920,593 

98,809,593 

63,619,681 

64,646,156 

Russia 

Jan. 

1 

60,581,028 

67,762,383 

75,626,699 

56,329,359 

3 61,482,042 

Servia 

Jan. 

1 

1,371,797 

4,562,763 

473,546 

3,643,860 

4 3,643,860 

Spain 

Jan. 

1 

4,696,182 

5,633,969 

2,907,176 

3,218,374 

2,536,581 

Sweden 

Jan. 

1 

6 593,394 

593,394 

1,077,928 

1,236,139 

2,340,253 

Switzerland 

Jan. 

1 

5,306,746 

5,271,031 ; 

4,626,620 

4,469,386 

4,866,214 

United Kingdom 

Jan, 

1 

174,996,752 

177,534,336 

171,698,688 

148,453,648 

159,296,032 

Uruguay 

July 

1 

6,759,371 

533,186 

6,836,785 

8 5,836,785 

8 6,836,785 

Other countries 



27,285,931 ' 

22,195,464 

26,079,000 

36,140,000 

8 36,396,000 

Total 


... 

796,723,534 

842,011,791 

908,181,602 

746,088,336 

807,696,183 


1 See ** General note,” p. 526. 
s Not including free ports prior to Mar. 1, 1906. 
» Preliminary, 


* Year preceding. 
5 Data for 1907. 

« Data for 1908. 


TURPENTINE. 


International trade in spirits of turpentine, 1906-1910.^ 

EXPORTS. 


Country, 

Year be- 
ginning— 

1906 

1907 

1908 

1909 

1910 

France 

Germany* 

Netherlands 

Russia 

United States 

Other countries 

Total 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan, 1 

Gallons. 

3,367,371 

460,735 

1,740,939 

1,804,858 

16,182,500 

105,869 

Gallons. 

2,538,714 

349,555 

2,034,065 

1,831,320 

17,176,843 

1,002,284 

Gallons. 

2,397,710 

433,239 

2,345,517 

1,773,655 

19,433,181 

1,357,000 

Gallons. 

2,400,228 

380,385 

2,068,870 

1,833,377 

16,061,783 

1,594,000 

Gallons. 
3,354,146 
429,499 
1,812,021 
8 2,^382,442 
14,252,321 
8 1,746,000 

23,662,272 

24,932,781 

i 

27,740,302 

24, 338; 643 

23,976,429 


J See General note,” p. 626. ^ Not including free ports prior to Mar, 1 , 1906. « Preliminary, 
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TURPENTINE— Continued . 

International trade in spirits of turpentine, 1906-1910 — Continued. 

IMPORTS. 


Country. 

Year be- j 
ginning— 

1906 

1907 

1908 

1909 

1910 




Gallons. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Argentina i 

Jan. 

1 

570,426 

521,857 

446,967 

411,290 

433,283 

Australia 

Jan. 

1 

377,650 

522,656 

395,430 

347, 110 

406, 402 

Austria-Hungary 

Jan. 

1 

2,213,095 

2,291,153 

2,409,713 

2,439,635 

2,502,527 

Canada 

Jan. 

1 

842,525 

1,028,936 

1,081,181 

1,141,238 

1,044,734 

Chile 

Jan. 

1 

173,918 

207,237 

118,542 

155,340 

168,781 

Grermany* 

Jan. 

1 

9,966,790 

8,986,101 

10,088,871 

9,764,051 

8,659,883 

Italy 

Jan. 

1 

948, 171 

* 921,287 

1,020,128 

824,643 

855,538 

Nemerlands 

Jan. 

1 

2,807,800 

3,207,824 

3,985,674 

2,785,377 

2,696,243 

New Zealand 

Jan. 

1 

158,399 

1^,808 

138,807 

96,208 

2 96,208 

Eussia 

Jan. 

1 

314,342 

333,482 

238,671 

205,106 

3 230,721 

Sweden 

Jan. 

1 

i 141,077 

146,202 

148,913 

126,289 

121,837 

Switzerland 

Jan. 

1 

462,297 

«14,824 

503,879 

412,046 

418,690 

United Kingdom 

Jan. 

1 

7,673,758 

7,515,293 

8,656,464 

6,522,833 

7,041,316 

Other countries 


.... 

1,884,017 

982,536 

956,000 

725,000 

3 928,000 

Total 



28,539.265 

27.215,196 

30,189.240 

25.956,166 

25.604.163 


1 Not inclnding free ports prior to Mar. 1, 1906. 2 Year preceding. 3 Preliminary. 

INDIA RUBBER. 

International trade in india rubha', 1906-19101 

EXPORTS. 


Country. 


Angola 

Belg^ Kongo 

Belgium 

Bolivia 

Brazil 

Dutch East Indies. 

Ecuador 

France 

French Guinea 

French Kongo 

Germany ^ 

Gold Coast 

Ivory Coast 

Kamerun 

Netherlands 

Peru 

Senegal 

Singapore 

Southern Nigeria.. 

Venezuela 

Other countries... 

Total 


Austria-Hungary 

Belgium,. 

Canada 

France 

Gormany & 

Italy 

Netherlands 

Eussia 

United Kingdom 
United States... 
Other countries. 

Total 


Year be- 
ginning — 


Jan, 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan, 1 
Jan. 1 
Jan. 1 
Jan- 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jon. 1 
Jan. 1 


1906 

1907 

1908 

1909 

1910 

Pounds. 

25,200,000 

10,690,060 

16,940,908 

4,254,058 

77,073,991 

4,564,932 

1,394,575 

13,033,578 

3,374,026 

4,310,082 

19,887,013 

3,649,668 

3,347,895 

2,537,540 

5,605,388 

5,678,357 

2,618,511 

5,888,000 

3,434,279 

381,426 

18,266,180 

Pounds. 
25,290,000 
10,266,314 
13,886,021 
4,035,589 
80,446, 164 
14,068,081 
1,033,670 
12,751,379 
2,864,282 
4,061,352 
10,500,394 
3,549,548 
3,024,783 
3,291,084 
4,121,106 
6,675,430 
2,293,164 
5,422,133 i 
2,843,823 
626,265 
25, 194,477 

Pounds. 

2 6,200,000 
10,052,913 
15,036,638 
4,008,415 
84,230,498 
6,719,897 
887,085 
13,045,487 
2,878,698 
3,378,585 
9,099,798 
1,773,248 
2,018,644 
6,289,408 
3,774,042 
5,646,104 
1,279,587 
4,875,067 ! 
1,222,203 1 
627,407 
24,085,000 1 

Pounds. 

25.200.000 
8,268,606 
16,168,832 
6,729,438 
86,038,347 
3,587,702 
1,120,234 
15,993,271 
3,990,260 
3,827,832 
8,964,345 
2,764,190 
2,737,842 
3,345,778 
3,952,718 

294,998 

2,258,273 

5,544,267 

1,388,009 

463,178 

33.384.000 

Pounds. 

2 6,200,000 
7,632,598 
18,303,063 
6,629,922 
84,980,716 
8 3,366,847 
<1,120,234 
26,935,141 
<3,990,260 
<3,827,832 
10,481,330 
3,223,265 
3,088,645 
4,324,887 
3,805,062 
<294,998 
1,520,624 
<5,544,267 
2,634,023 
856,652 
3 47,887,000 

212,130,467 

216,155,049 

205,028,724 

216,022,120 

245,5!^i,B66 


IMPOETS. 


Jan. 

1 

1 4,231,331 

4,967,454 i 

4,237,504 

4,744,740 

6,166,346 

Jan. 

1 

20,813,089 

18,292,494 1 

17,783,480 

18,854,099 

23,316,174 

Jan. 

1 

2,542.580 

2,777,668 

1,868,569 

2,759,751 

2,967,430 

Jan. 

1 

23,053,199 

24,111,907 

22,097,539 

25,579,092 

37,148,833 

Jan. 

1 

61,488,947 

; 34,851,767 

32,-i®8,112 

34,208,999 

41, 23 V, 704 

Jan. 

1 

2,586,242 

2,241,660 

3,298,996 

3,455,490 

4,142,002 

Jan. 

1 

8,189,950 

i 8,142,875 i 

6,522,685 

6,364,301 

7,885,995 

Jan. 

1 

16,702,892 

' 15,036,756 

16.683,536 

15,826,110 

8 16,214,647 

Jan. 

1 

31,004,400 

1 35,646,016 

24,253,600 

33,839,456 

45,818,864 

Jan. 

1 

67,907,251 

68,653,291 

76,289,474 

93,967,414 

90,139,232 


.... 

11,639,638 

11,271,853 

11,082,000 

11,637,000 

3 12,364,000 




240,169,419 

225,993,743 i 

216,615,495 

251,236,452 

287,391,227 


1 See ” General note,*' p. 526. 
» Estimated. 

* Preliminary. 


* Year preceding, 

6 Not including free ports prior to Mar. 1, 1906. 
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SILK. 

Production of raw silh in countries named, 1906-1910. 


[Estimate of the Silk Manufacturers' Association of Lyons, France.] 


Country. 

1906 

1907 

1908 

1909 

19101 

Western Europe: 

Italy 

Fouifids. 

10,461,000 

1,333,000 

124.000 

754.000 

Pomda. 

10,626,000 

1,459,000 

181,000 

761,000 

Pounds. 

9.890.000 

1.446.000 

165.000 

736.000 

Pounds, 
1,486,000 
9, 372; 000 
181,000 
833,000 

Pmnds. 

701.000 
8,702,000 

183.000 

776.000 

France 

Spain 

Austria-Hungarv 

Total 

12,672,000 

1 13,027,000 

12,237,000 

11,872,000 

10,362,000 

Levant and Central Asia: 

Anatolia 

1,221,000 

I 1,037,000 

' 1,327,000 

1.179.000 

i 322,000 

, 754,000 

496.000 

168.000 

1.085.000 

1.340.000 

1.356.000 
! 1,080,000 

320.000 

628.000 

456.000 

143.000 

794.000 

1.160.000 

1.466.000 

981.000 

276.000 

838.000 

492.000 

1 132,000 

1.190.000 

1.323.000 

1.058.000 

1.190.000 

287.000 

794.000 

386.000 

126.000 

1.146.000 

1.186.000 

Syria and Cyprus 

Other pro'vinces of Asiatic 
Turkey 

Salonica'and Adrianople 

Balkan States 

567.000 

408.000 

165.000 

1.003.000 

1.385.000 

Greece and Crete 

Caucasus 

Persia and Turkestan (ex- 
ports) 

Total i 

5,786,000 

6,671,000 

5,937,000 

6,698,000 

6,173,000 

1 

Far East: 

China-- 

Exports from Shanghai. J 
Exports from Canton .... 
Japan- 

Exports from Yokohama. 
British India— 

Exports from Calcutta 
and Bombay 

9.396.000 

4.325.000 

13,210,000 

717,000 

9.160.000 ! 

4.960.000 

14,044,000 

772,000 

12,430,000 

6.243.000 

16.689.000 

551,000 

11.431.000 
5,059,000 

18.457.000 

518,000 

11.448.000 
5,814,000 

19.698.000 

607,000 

Total 

27,648,000 

28,936,000 

34,913,000 

35,465,000 

37,467,000 

Grand total ' 

46,106,000 

48,634,000 

53,087,000 

54,035,000 

54,002,000 

1 


1 Preliminary. 


WOOD PULP. 

International trade in v)ood pulp, 1906-1910.^ 


EXPORTS, 


Country. 

Year be- 
ginning— 

1906 

1907 

1908 

1909 

1910 

Austria-Hungary 

Belgium 

Canada 

Finland 

Germany 3 

Norway 

Sweden.* 

Switzerland 

United States 

Other countries 

Total 

Jan. ' 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

Pounds. 

176,917,829 

68,233,066 

3 397,000,000 
123,858,426 
! 156,740,026 
1,114,716,540 

1 914,501,238 
13,901,905 
28,267,309 
79,751,207 

Pounds, ' 
387,836,660 i 
72,943,332 
» 483,000,000 
133,410,176 
211,885,779 
1,^7,103,672 
1,170,316,873 
13,066,133 
24,839,012 
75,160,286 

Pounds. 

177,784,025 

64,463,780 

8 480,000,000 
140,860,769 
281,362,458 
1,310,903,325 
1,242,850,222 
12,338,167 
22,595,379 
56,826,000 

Pounds. 
173,668,467 
59,705,365 
561,487,800 
157,561,012 
' 341,335,793 
11,326,893,206 
1,242,456,239 
11,168,724 
17,905,481 
74,190,000 

Pounds. 
194,807,715 
82,609,340 
657,955,900 
191,271,652 
388,760,487 
1,401,685,165 
1,682,832,631 
13,013,313 
16,721,779 
< 70,249,000 

3,073,887,546 

i 

3,599,561,923 

3,779,983,125 

3,966,372,087 

4,699,906,982 


1 See General note,” p. 626. s Not including free ports prior to Mar. 1, 1906. 

* Estimated from vmue. * Preliminary. 
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WOOD PULP— Continued. 

International trade in wood ptdp, Wd-lPlO-^Gontinued, 


IMPORTS. 


Country. 

' Year be- 
ginning— 

1906 

1907 

1908 

1909 

1910 

Argentina 

Austria-Hungary 

Belgium 

Denmark 

France 

Germany! 

Italy 

Japan 

Russia 

Spain 

Sweden 

Switzerland 

United Kingdom 

United States 

Other countries 

Total 

Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 

1 Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 ^ 
Jan. 1 ! 

Pounds, 

37; 368, 826 
4,050,552 
228,929,053 
64,300,231 
563,826,785 
103,547,347 
114,677,382 
37,020,666 
46,715,121 
76,781,583 
7,882,006 
16,764,828 
1,341,735,360 
399,403,200 
118,569,048 

! Pounds, 

\ 40,845,920 

4,304,084 
243,156,228 
80,113,097 
630,970,533 
116,995,542 
126,906,861 
35,476,759 
45,479,955 
82,575,953 
6,691,936 
19,232,681 
1,484,703,360 
593,555,200 
25,424,495 

1 Pounds, 
39,930,837 
5,601,724 
265,428,111 
75,010,059 
692,701,492 
99,261,783 
135,943,606 
40,753,602 
49,052,161 
79,954,210 
6,448,409 
20,914,147 
1,662,662,400 
500,969,689 
25,366,000 

Pounds, 

33,847,259 

7,675,094 

258,171,760 

100,035,930 

640,890,227 

90,295,125 

145,528,953 

38,311,700 

49,932,916 

69,243,596 

6,685,152 

19,705,376 

1,661,959,040 

735,300,119 

59,225,000 

Pounds, 
58,283,142 
11,400,428 
282,016,826 
100,798,280 
789,105,044 
88,516,233 
158,366,559 
79,726,177 
2 52,829,415 
70,047,697 
3,205,120 
17,125,553 
1,892,571,520 
1,013,550,715 
* 78,477,000 

3,161,571,988 

3,536,432,604 

3,699,998,230 

3,916,807.247 

4,701,019,709 


I Not including free ports prior to Mar. 1, 1906. 2 Preiimlnary. 
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FABM ANDIALS Am> THEIK PBODUCTS. 


Mve stock of countries named. 

[Africa incompletely represented, tlrrough. lack of statistics for large areas. Number of animals in Cliiiia, 
Persia, Afghanistan, Korea, Bolivia, Ecuador, and several less important countries unknown. For 
Brazil number of cattle alone ^timated, but roughly. In general, statistics of cattle, horses, sheep, and 
swine much more complete than those of other animals, as statements for the world.) 


Cattle. 


Country. 


Year. 


Total. 


Dairy 

cows. 


Horses. 


Mules. 


Swine 


NOBTH AKEBTCA. 


United States; 
Contiguous- 

On farms 

Not on farms. 
Noncontiguous— 

Alaska! 

Hawaii! 

Porto Rico. . . 


1912 

1910 

1910 

1910 

1899 


Total United States 
(except Philippine 
Islands) 


Bermuda 

Canada: 

Prince Edward Island. . . 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 


1907 


1911 

1911 

1911 

1911 

1911 

1911 

1911 

1911 

1901 


Total Canada.. 


Central America: 

Costa Rica 

Ouatemala 

Honduras 

Nicaragua 

Panama 

Salvador 

Mexico 

Newfoundland 

West Indies: 

British— 

Bahamas 

Barbados 

Dominica 

Grenada 

Jamaica 

Montserrat 

Trinidad and Tobago 
Turks and Caicos 

lands 

Virgin Islands 

Cuba 

Dutch West Indies 

Guadeloupe 


1910 

1898 

1909 

1908 

1907 

1908 
1902 
1901 


1910 

1910 

1903 

1910 

1910 

1910 

1910 

1910 

1907 

1910 

1909 

(0 


Total. 


Number, 

57,959,000 

1,878,782 

1,167 

148,466 

260,225 


Nurnber, 

20,699,000 

1,170,338 

459 

8,140 

73,372 


Number. 

120,509,000 

3,182,789 

2,312 

25,716 

58,664 


Number. 

[4,362,000 

270,371 

214 

9,127 

6,985 


Number. 

52,362,000 

390,887 

199 

76,719 

6,363 


Number, 

65,410,000 

1,287,960 

379 

30,140 

66,180 


60,247,640 


21,951,309 


23,778,481 


4,648,697 


52,836, 168 


66,794,659 


1,516 


3 1,0 


112,000 

332,600 

233,800 

1,482,000 

2,793,100 

454,500 

588,300 

1,090,300 

125,002 


55,500 

151,700 

123,300 

872,800 

1,234,500 

161,200 

143,600 

134,000 

24,535 


34.000 

69.000 
66,700 

371,400 

791.000 
251,800 
365,500 

317.000 
37,325 


108,600 

351,000 

190,800 

533.400 

975.400 
29,600 

111,300 

179,200 

33,350 


46,400 

70.000 

93.000 
697,500 

1,469,800 

135,800 

130,300 

149,400 

41,419 


7,211,602 


2,901,135 


2,303,725 


2,512,650 


2,833,619 


333,017 

196,768 

666,215 

252,070 

65,000 

284,013 

5,142,457 

32,767 


1,320 


8 125,439 


1,437 

5,109 

110,506 


11,675 

569 

2,000 

3,074,509 

3,799 

30,560 


60, 114 
50,343 
64,122 
28,276 
17,000 
74,336 
859,217 
8,851 


1,140 
2,434 
6 658 
1,493 
51,905 
230 
4,596 

111 

665 

555,423 

827 

8,819 


3,185 


13,434 

6,078 

1,500 


604 

77,593 

24,052 

338 


334,435 


*3,741 


21,457 

3,424,430 

78,052 


9,413 


69,712 

29,784 

145,352 

11,591 

28,000 

422,980 

616,139 

34,679 


1,088 

1,975 

12,359 


32,150 


68,957 

175 

6,311 


2,744 

101 
300 
0 9,982 
22,643 
11,731 


9,991 

520 


5,582 

32,656 


77,674,549 


(») 


27,873,248 


5,076,513 


59,047,680 


71,426,288 


! Preliminary. 

* Including mules and asses. 

» Cows. 

* Data for 1909. 

5 Data for 1910. 

® Census, 1899. 

t Official estimates furnished by the French Embassy to the United States under date oi May 4, 1906. 
8 Total omitted, because of too few reports for individual countries. 
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Live stock of countries named — Continued, 


Cattle. 


Country. 


Year. 


Total. 


Dairy 

cows. 


Horses. 


Mules. 


Swine. 


SOUTH AMERICA. 


Argentina 

Brazil 

British Guiana.. 

Chile 

Colombia 

Dutch Guiana. - , 
Falkland Island. 

Paraguay 2 

Uruguay 

Venezuela 


190S 


1910 

1910 


1909 

1910 
1908 
1908 
1899 


Total. 


EUROPE, 

Austria-Hungary: 

Austria 

Hungary 

BosmarHerzegovina. 


1911 

1909 

1910 


Total Austria-Hungary. 


Belgium 

Bulgaria 

Denmark 

Faroe Islands. 

Finland 

France 

Germany 

Gibraltar 

Greece 

Icelmid 

Italy.. 

Luxemburg.. - 

Malta 

Montenegro. . . 
Ketherlands... 

Norway 

Portu^ 

Roumania 


Russia: 


[51910 

1906 
1909 

1909 

1907 
[51910 

1907 

1910 
1902 

1908 
1908 
1907 

1911 


Poland, 

Northern Caucasia. 


Total EuropeanRussia. 


Serbia 

Spain 

Sweden 

Switzerland 

Turkey. European 


1910 

[61908 

1906 

1900 


1909 

1909 

1909 

1909 

1905 

1911 

1909 

1911 

1908 


Number, 
29, 116,625 
25,000,000 
71,500 
906,915 
2,800,000 
6,990 
6,382 
5,500,000 
8,192,602 
2,004,257 


Number. 


Number, 

7,531,375 


Number, 

465,037 


Number, 

57,211,754 


Number. 

1,403,691 


530,360 


2,160 

347,129 

341,000 

270 

3,314 

182,790 

556,307 

191,079 


156,242 

267,000 

267 


7,626 

17,671 

89,186 


17,500 

3,636,053 

746,000 

109 

724,736 

214,060 

26,286,296 

176,668 


16,600 

177,687 

2,300,000 

2,726 

72 

23,900 

180,099 

1,618,214 


73,604,271 


(®) 


9, 165,425 


893,019 


99,013,176 


6,722,889 


9,159,808 

7,162,668 

1,308,753 


1,801,090 

2,173,648 

221,896 


73,041 

<1,911 

475 


2,428,586 

7,904,634 

2,498,854 


6,431,966 

5,489,946 

527,223 


17,621,129 


4,196,634 


75,427 


12,832,074 


12,449, 135 


1,865,833 

1,695,633 

2,253,982 

4 , 0 ^ 

1,491,264 

14,632,030 

20,630,544 

406 

406,744 

23,413 

6,198,861 

103,485 

6,863 

60,000 

2,026,943 

1,094,101 

703,198 

2,545,051 


«920,534 
8 493,461 
[81,281,974 


81,113,633 

87,596,250 

10,222,792 


58,449 


20,000 
101,068,361 
' 8 727,898 


380,720 


255,229 

638,271 

535,018 

615 

327,817 

3,197,720 

4,345,047 

288 

159,068 

45,121 

955,878 

18,847 

»3,384 

3,000 

327,377 

172,468 

87,765 

864,324 


<*7 6,915 
11,947 


192,740 

942 


<235,722 

8,130,997 

726,879 

99,900 

904,447 

17,110,760 

7,703,710 


1, 116,500 
465,333 
1,467,822 
58 

221,072 

6,900,230 

22,146,532 


388,337 
*93, 'ok 


67,647 

615 


4,568,158 

512,418 

11,162,926 

8,467 

17,653 

400,000 

889,036 

1,393,488 

3,072,988 

5,655,444 


79,716 


2,507,798 

134,067 

4,669 

8,000 

1,269,844 

318,556 

1,110,957 

1,709,205 


30,735,000 

2,268,000 

2,778,000 


35,781,000 


969,953 

2,368,767 

2,685,020 

1,443,371 

1,471,801 


20,961,000 
' 1,243,000 
1,344,000 


<140,149,000 
11 1,248,000 
115,592,000 


9,743,000 

608,000 

684,000 


23,548,000 


46,989,000 


11,035,000 


pi,K8,770 


174,363 

519,665 

674,872 

143,723 

264,964 


739 

886,113 


65,381 


3,160,166 

15,117,105 

1,010,217 

159,727 

6,912,568 


90S, lOS 
2,424,039 
894,670 
669,253 
203,633 


1 Including asses. 

* Unoffiicial estimate. 

* Total omitted, because of too few reiports for individual countries. 
< Data for 1895. 

6 On December 31 of preceding year. 

* Dairy cows 2 years and over. 

* On farms. 

«Cows. 

* Data for 1910. 

Including cows kept for breeding purposes. 

“Including goats. 

Not including vilayets of Scu^ and Constantinople. 
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Live stock of countries named — Continued. 




Cattle. 





Coimtry. 

Year. 

Total. 

Dairy 

cows. 

Horses. 

Mules. 

Sheep. 

Swine. 

ExmoPE— continued. 

United Kingdom: 


Number. 

Number. 

Number. 

Number. 

Number. 

Number. 

Great Britain 

1911 

7,114,264 

12,825,049 

2 1,027,393 


26,494,992 

2,822, 154 

Ireland 

1911 

4,711,720 

11,565,418 

2 616,331 

31,740 

3,907,436 

1,415,119 

Isle of Man and Channel 
Islands 

1910 

39,238 

116,984 

2 9,694 

82,126 

11,530 

Total United Kingdom 


11,865,222 

4,407,451 

2,253,418 

31,740 

30,484,554 

4,248,803 

Total 


129,848,606 

(3) 

43,502,876 

1,810,365 

179,258,404 

72,182,990 

ASIA. 








British India: 








British Provinces 

1910 

4103,204,451 

31,779,835 

l,S54i419 

6 113,643 

23,237,646 


Native States e 

1909 

4 9,869,221 

3,349,621 

129,190 

3,321,3Cfr 


Total British India 



113,073,672 

35,129,456 

1,683,609 

113,643 

26,558,912 


Ceylon 

1909 

1,509,554 


4,042 

11,243 


96,335 

97.148 

Cochin China 

1903 

109,000 



709,400 

Cyprus 

1911 

62,091 


7 68,740 


« 294, 456 

35, 181 

Formosa 

91900 

10163,991 


153 


1,268,256 

Hongkong 

1910 

1,802 


209 


1 

Japan 

91910 

1,350,404 


1,551,156 


3,411 

287,107 

Dutch East Indies: 

Java and Madura 

1905 

2,654,461 


363,974 




Other 

1905 

449,268 


118,645 




Total Dutch East In- 
dies 

1905 1 

3,103,729 

.. ...i 

482,619 




Philippine Islands 

1911 

242,398 


215,674 


88,760 

2,066,605 

Kussia— 








Central Asia 

1909 

4,545,000 


3,985,000 


1221,456,000 

123,000 

Sibei^a 

1909 

5,184,000 


4,179,000 


12 5,439,000 

1,191,000 

Transcaucasia 

1909 

2,981,000 


402,000 


6,679,000 

302,000 

Other 

1903 

2,343,000 


1,624,000 


5,443,000 

186,400 

Total Asiatic Eussia. . . 


15,053,000 


10,190,000 


38,017,000 

1,802,400 

Siam 

1904 

2,209,522 


71,624 




Straits Settlements and La- 
buan 

1910 

43, 805 


3, 170 



137,894 

Turkey, Asiatic 


3,000,000 


800,000 


45,000,000 

Total 


139,922,968 

(") 

15,082,239 

113,643 

110,058,875 

6,403,991 

AFRICA. 








Algeria 

1909 

1,100,586 

421,537 

233,243 

oc 

9,066,916 

110,700 

Basutoland 

1904 

213,361 

64,621 

W26 

15 2,794 

15 476 

Bechuanaland 

1910 

323,911 


1,632 


368,366 


British East Africa 

1910 

750,000 


850 


6,000,000 

3,000 

Egypt 

1909 

725, 116 


» 54, 666 

1510,000 

Entrea 

1905 

250,891 


729,789 


12 736,132 


Gambia 

1907 

82,871 


3,851 



German East Africa 

1905 

523,052 


73 

79 

1,560,000 

1,447 

German Southwest Africa. . . 

1909 

96, 112 


8,271 

4,636 

300.722 

2,917 


^ Cows and heifers in milk and with calf. 

2 Used for ^iculture and unbroken. 

8 Total omitted, because of too few reports for individual countries. 

< Including buffalo calves. 

8 Of which 31,936 in Bengal includes donkeys, 

8 Data only for those States for which official figures are available. 

7 Including mules and asses. 

8 Not less than 1 year old; 30 per cent may be added for those less than 1 year old. 

9 On Dec. 31 of preceding year. 

w Including 162,985 Zebu cattle and 1,006 imported and cross breeds. 

10 per cent may be added to cover incompleteneiK of retums. 

13 Data for ^ 

Excluding animals owned by natives. 

15 Data for 1907. 

Data for 1900. 
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Live itoch of countries rwmerf— Continued. 


Cotmtry. 


Country. 


Total. 


Horses. Mules. Sheep. Swine. 


APEiCA— continued. 

Madagascar 1905 

Mauntius 1910 

Mayotte (s) 

Nyasaland Protectorate 1911 

Eeunion. 

Rhodesia; 

Northeastern 1909 

Northwestern 1909 

Southern 19X0 

St. Helena 1910 

Seychelles 1910 

Sierra Leone 1910 

Southern N%eria(Lagos) 1902 

Sudan (Angio-Eg^tmny 190S 

Swaziland 1910 

Tunis 1 1911 

Uganda Protectorate ;91909 


Union of South Africa: 

Cape of Good Hope 

NataL 

Orange River Colony 

Transvaal ! 


Total Union of South 
Africa 


Niiviber. KuTnber. 
2,867,612 11,118,162 

216,392 

47,894 

54,994 

4,720 


Nuniber. 

1,074 

1,483 

21 

4252 

1,780 


Number. 

464 


Number. 

333,454 

1,089 

124 

14,763 

4,583 


n,661 614,000 

231,736 

152 4,446 


50,000 

170,831 

468,027 


8600 

36,965 

28 

19,603 

1,954,390 

502,212 

721,255 

9S9,01S 

540,310 

255,060 
oS, 186 
132,574 
140,617 

64.433 
7,032 
11 4,674 
15,158 

4,166,878 


586,437 

i 91,297 

12,668,600 

(12) 

1,035,964 

1 318,368 I 


1,068,996 

7,481,251 

3,170,708 


Number. 

522,021 

3,787 


688,197 

1,359,824 


Australia: 

Queensland. wi910 5,131,699 593,813 20,331,838 

New South Wales wi910 3,141,870 650,618 45,632,263 

YHom W1910 1,572,569 469,729 13,098,665 

Sout Australia iai910 898,245 273,835 6,324,717 

Western Australia.. ,....^1910 825,029 133,942 5,178,658 

Tasmania. 1*1911 201,854 52,966 41,388 1,788,310 


Total Australia 11,771,266 

Fiji 1910 4K),492 

New Caledonia (») 73,862 

New Zealand 1911 2,020,171 

T*»nitory of Papua 1910 1,123 

Total 13,906,914 

Grand total 447,625,908 


' 2,163,325 92,354,451 


5,601 
12 9,442 

404 23,996,126 
71 


2,577,203 


416 116,365,691 1,342,270’ 


99,226,955 j8, 212, 324 615,173,105 158,438,252 


I Data for 1900. 

s On su^ estates only- 

i OfBicial estimate furnished by the French Embassy to the United States under date May 4, 1906. 
< Including mules and 

fi Number of horses, mules, and asses owned by natives. 

« Data for 1907. 

7 Animals assessed for tribute and taxes. 

* Including mules. 

• Jan, 1. 

Census, 1910. 

II Data fcr 1908. 

11 Total omitted, because of too few reports for individual countries. 

19 Year ending Mar. 31. 

HData for 1909. 
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Live stock of countries named — Continued. 


Country. 

Year. 

Asses. 

Buflaloes. 

Camels. 

Goats. 

Reindeer. 

NOETH AMEEICA. 

United States: 

Contiguous- 

On farms 

1910 

1910 

1910 

1910 

1899 

1910 

1909 

1908 
1907 
1902 
1901 

1909 

1909 

2 1909 

1910 
1909 
(0 

Number. 

105,698 

16,502 

3 

3,030 

1,085 

Number, 

Number. 

Number. 

2,915,125 

1 114,670 

36 

7,558 

15,991 

Number. 

Not on farms 




Noncontiguous— 

Alaska 1 



22,106 

Hawaii ^ 

400 


Porto Rico 



Total United States (ex- 
cept Philippine Islands). 

Central America: 

Costa Rica. 




126,318 

400 


3,053,380 

22,106 

149 

2,373 

1,343 

47 

287,991 



776 


Honduras 




Nicaragua 



979 

3,000 

4,206,011 

17,355 


Panama 




Mexico 




Newfoundland 



450 

West Indies: 

British — 

Barbados 

3,925 



Jamaica 



17,200 
6,451 
» 18,564 
60,152 
13,902 


Trinidad and Tobago. 





Cuba 

3,340 

6,242 

4,394 




Dutch 




Guadeloupe 




Total.... 




436, 122 

400 


7,397,770 

22,556 




SOUTH AMEEICA. 

Argentina 

1908 

1907 

1910 

285,088 

5,750 



3,945,086 

13,500 

205,080 

361,000 

2,686 

32,334 

19,951 

1,667,272 


British Guiana 




Chile 




Colombia 





Dutch Guiana 

1909 

1908 

1908 

1899 

321 




Paraguay 




Uruguay 

4,428 

312,810 




Venezuela 





Total 




608,397 

1 


6,246,909 


EUEOPE. 

Austria-Hungary : 

Austria 

1911 

1909 

1910 




1,253,650 

308,997 

1,392,565 


Hungary. 

5 23,855 
6,246 

133,000 

979 



Bosma-Herzegovina 

Total Austria-Hungary 



30,101 

133,979 


2,955,212 


Belgium 

2 1905 

1906 
1909 

1909 

1907 

2 1910 

1907 
1902 

1908 
1908 ' 
1907 i 

1910 

— ^1 



257,669 

1,384,116 

40,257 

13 

6,279 

1,417,710 

3,533,970 

3,339,409 

520 

2,714,878 

11,344 

18,415 

100,000 

224,231 

296,442 

1,034,218 

232,515 


Bulgaria 

Denmark 

124,080 

167 

476,872 



Faroe Islands 




Finland 



1 

133,749 

France 

360,710 

10,349 

141,179 



Germany 




Greece 




Iceland 




Italy 

849,723 

27 

3,325 

19,362 



Luxemburg 



Malta 





Montenegro 




Netherlands 

ioio 

2 1907 
1906 
1900 

1905 





Norway 




142,623 

Portugal 

144,089 

7,186 



Roumania 

43,475 



Russia: 

Russia proper 



224,500 

1,000 


347,000 

Poland 


1 .... 


Total European Russia 








225,500 


347,000 







1 Prelimmary. 

* Dec. 31 of preceding year. 

* Census, 1899. 

1 OfficM estimate furnished by the French Embassy to the United States under date of May 4, 1906. 
^ Data for 1895, 
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Live stock of countries Continued. 


Country. 

Year. 

Asses. 

Buffaloes. 

Camels. 

Goats. 

Reindeer. 

EUEOPE— continued. 

Servia 

1905 

1911 

1909 

1911 

190S 

1911 

Number. 

1,247 

867,864 

j^umber. 

7,710 

Number. 

Number, 

510,063 

3,216,489 

65,887 

339,997 

3,520,873 

258,474 

Number. 

Spain 



Sweden., 



237,253 

Swit,7.prlaT»fl 




Turkey, Enropean i 

224,949 

246,353 

156,858 

2,801 


United Kingdom: Ireland 

' 

Total .• 




3,011,349 

838,256 

228,301 

25,478,981 

860,625 

ASIA. 

British India; 

British Provinces 

1910 

1909 

1,337,204 

3 144,294 

16,985,716 

1,470,622 

446,700 

53,171 

30,654,171 

3,285,553 


Native Stat^ 2 


Total British India 


1,481,498 

18,456,338 

499,871 

33,939,724 


Ceylon 

1909 

1903 

1911 

«1910 

1909 

«1910 

1905 

1905 



<579,069 

241,750 


170,645 


rjinhiu China. 




Cyprus 


1,191 

5 270,981 
' ‘143.568 
'194 
87,338 


Pbimosi 


295,474 


Hongkong 




Japan. 





Dutch East Indi«: 

Java and Madura 


2,186.993 

446,540 



Other 





Total East Indies. . 






2,633,533 










Philippine Islands 

1911 

1903 

1903 

1902 

1903 


8 713,121 


407,087 


Russia: 

Central Asia (4 provinces) 





' 

365.000 i 
500 

17,122 

296.000 



Siberia (4 provinces) 




38,700 

Transcaucasia 

122,312 

58,500 

338,042 

745,086 

802,000 

Other 

20,000 

Total, Asiatic Russia 


180,812 

338,042 

678,622 

1,547,086 

58,700 

Siam 9 

1904 


2,288,956 




Turkey, Asiatic 

2,500,000 


9,000,000 


Total 





4,162,310 

25,546,283 

(“) 

45,566,623 

58,700 

AFEICA, 

Algeria 

1908 

1904 
1910 
1900 

1905 
1905 

1909 
1905 
1909 
(^*) 

271,794 

>210 


204, 71& 

>>4,006,913 

1.625 

3,688,773 


Basutoland 



British East Africa 





120,000 

» 728,284 

40,000 

46,853 

24 

240 





German East Africa., 

8,777 

5,189 

411 

3103 

58 


1,820,000 
242,023 
66,747 
6,161 
1,508 i 
111.973 
4,166 
595,000 
1,001 
500 
2,600 
840.544 
80,000 


German South Africa 



Madagascar 



Mauritius 




Mayotte 



Nyasaland Protectorate 

1911 

{“) 

1909 

i 1 


Reunion 

1.916 

i 1 


^odesia, 




St. Helfflia 

1901 

774 




S^cheD^ 

1909 
1902 
1908 

1910 

1911 


1 


Southern Nigeria Colony (Lagos).. . . 
Sudan (Angio-Egyptian) 

19,289 





12.^1, 705 


Swaziland 




Tunis 

1 SO.OfO 

1 

in?. 

1 .2.^2. .560 




1 - 1 



1 Does not include vilayets of Scutari and Constantinople. 

2 Data only for those States for which official estimates are available. 

3 Including xniilffi. 

4 Data for 1908. 

^ Not less than 1 year old; 30 per cent may he added for those less than 1 year old, 

« Dec. 31 of preceding year. 

» Ten per cent may he added to cover incompleteness of returns. 

3Caraha(K. 

* Number of domesticated elephants returned as 4,072. 

« Total omitted, because of too few reports for individual oountries 
H Data for 1909. 

« Includinganimals owned by natives. 

1 3 On sugar estates only. 

Official estimate furaidied by the French Embassy to the United States under date of May 4, 1906* 
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Live stock of countries namec?— Continued. 


Country. 


Year. 


Buflaloes. 


Camels. 


Goats. 


Reindeer. 


AFRICA— continued. 


Union of South Africa: 
Cape of Good Hope. . . 

Natal 

Orange River Colony.. 
Transvaal 


1904 

1909 

1908 

1909 


Total Union of South Africa.. 
Total 


OCEANU. 

Australia: 

New South Wales.. 
South Australia — 
Western Australia. . 
Tasmania 


1905 

1905 

'1910 

1911 


Total Australia. 


Fiji 

New Caledonia 

New Zealand 

Territory of Papua. 

Total 

Grand total . . 


1909 

0 ) 

1891 

1909 


Number, 

100,470 

10,330 

5,323 

41,676 


Number. 


Number. 


157,799 


666,180 


1,858 


1,858 


1,858 


Number. 

1 8,275,120 
910,848 
1,251,308 
1,651,890 


12,089, 1G6 


728,284 


0 


23,897,250 


853 


3,257 


37,716 

26,948 

31,988 

2,118 


4,110 


8,770 


13,001 
6,111 
6 9,055 
550 


(^) 


127,487 


Number. 


8,886,216 


27,113,223 




108,715,020 


941,881 


1 Census, 1910. 

3 Total omitted, because of too few reports for individual countries. 

3 December 31 of preceding year. 

< Official estimate furnished by the French Embassy to the United States under date of May 4, 1006. 
& Including goats owned by Maoris. 
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YEAEBOOK OF THE DEPABTMENT OF AGBICULTUBE, 


FABM ATST TMAL S AND THEIE PEODTTCTS IN CONTINENTAL UNITED 

STATES. 

HORSES AND MULES. 


Number and farm value of horses and mules on farm in the United States^ 1867-1912. 


January 1— 

Horses. 

Mules. 

Number. 

Price per 
Bead 
Jan. 1. 

Farm value 
Jan. 1. 

Number. 

Price ner 
bead 
Jan. 1. 

Farm value 
Jan. 1. 

. 

1867 

5,401,000 

$59.05 

8318,924,000 

822,000 

$66.94 

$55,048,000 

1808 

5,757,000 

54.27 

312,416,000 

856,000 

56.04 

47,954,000 

1869 

6,333,000 

62,57 

396,222,000 

922,000 

79.23 

73,027,000 

1870 

8,249,000 

67.43 

556,251,000 

1,180,000 

90.42 

106,654,000 

1871 

8,702,000 

71.14 

619,039,000 

1,242,000 

91.98 

114,272,000 

1872 

8,991,000 

67.41 

606,111,000 

1,276,000 

87.14 

111,222,000 

1873 

9,222,000 

66.39 

612,273,000 

1,310,000 

85.15 

111,546,000 

1874 

9,334,000 

65.15 

608,073,000 

1,339,000 

81.35 

108,953,000 

1S75 

9,504,000 

61.10 

580,708,000 

1,394,000 

71.89 

100,197,000 

1876 

9,735,000 

57.29 

557,747,000 

1,414,000 

66.46 

94,001,000 

1877 

10,155,000 

55. S3 

567,017,000 

1,444,000 

64.07 

92,482,000 

1878 

10,330,000 

56.63 

584,999,000 

1,638,000 

62.03 

101,579,000 

1879 

10,939,000 

52.36 

572,712,000 

1,713,000 

56.00 

95,942,000 

1880 

11,202,000 

54.75 

613,297,000 

1,730,000 

61.26 

105,948,000 

1881 

11,430,000 

58.44 

667,954,000 

1,721,000 

69.79 

120,096,000 

1882 

10,522,000 

58.53 

615,825,000 

1,835,000 

71.35 

130,945,000 

1883 

10,838,000 

70.59 

765,041,t)00 

1,871,000 

79.49 

148,732,000 

1884 

11,170,000 

74.64 

833,734,000 

1,914,000 

84.22 

161,215,000 

1885.... 

11,565,000 

73.70 

852,283,000 

1,973,000 

82.38 

162,487,000 

188G 

12,078,000 

71.27 

860,823,000 

2,053,000 

79.60 

163,381,000 

1887 ! 

12,497,000 

72.15 

901,686,000 

2,117,000 

78.91 

167,058,000 

1888 ! 

13,173,000 

71.82 

946,096,000 

2,192,000 

79.78 

174,854,000 

1889 

‘ 13,663,000 

71.89 

982,195,000 

2,258,000 

79.49 

179,444,000 

1890 

1 14,214,000 

68.84 

978,517,000 

2,331,000 

78.25 

182,394,000 

1891 

; 14,057,000 

67.00 

941,823,000 

2,297,000 

77.88 

178,847,000 

1892 

i 15,498,000 

65.01 

1,007,594,000 

2,315,000 

75.55 

174,882,000 

1S93 - 

! 16,207,000 

61.22 

992,225,000 

2,331,000 

70.68 

164,764,000 

1894 

I 16,081,000 

47.83 

769,225,000 

2,352,000 

62.17 

146,233,000 

1895 

15,893,000 

36.29 

576,731,000 

2,333,000 

47.55 

110,928,000 

1896 

I 15,124,000 

33.07 

500,140,000 

2,279,000 

45.29 

103,204,000 

1897 

1 14,365,000 

31.51 

452,649,000 

2,216,000 

41.66 1 

92,302,000 

1898 

13,961,000 

34.26 

478,362,000 

2,190,000 

43.88 

96,110,000 

1899 

I 13,665,000 

37.40 

511,075,000 

2,134,000 

44.96 

95,963,000 

1900 

i 13,538,000 

44.61 

603,969,000 

2,086,000 

53.55 

111,717,000 

1901 

16,745,000 

52.86 

885,200,000 

2,864,000 

63.97 

183,232,000 

1902 

16,531,000 

58.61 

968,935,000 

2,757,000 

67.61 

186,412,000 

1903 

16,5^,000 

62.25 

1,030,706,000 

2,728,000 

72.49 

197,753,000 

1904 

16,736,000 

67.93 

1,136,940,000 

2,758,000 

78.88 

217,533,000 

1905 

17,058,000 

70.37 

1,200,310,000 

2,889,000 

87.18 

251,840,000 

1906 

18,719,000 

80.72 

1,510,890,000 

3,404,000 

98.31 

334,681,000 

1907 

19,747,000 

93.51 

1,846,578,000 

3,817,000 

112.16 

428,064,000 

1908 

19,992,000 

93.41 

1,867,530,000 

3,869,000 

107.76 

416,939,000 

1909 

20,640,000 

95.64 

1,974,052,000 

4,053,000 

107.84 

437,082,000 

1910 

21,040,000 

108.19 

2,276,363,000 

4,123,000 

119.84 

494,095,000 

1911 

20,277,000 

111.46 

2,259,981,000 

4,323,000 

125.92 

644,359,000 

1612 

20,509,000 

105.94 

2,172,694,000 

4,362,000 

120.51 

525,657,000 
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HORSES AND MULES— Continued. 

Number, average price, and farm, value of horses and mules on farms in the United States, 

January 1, 1911 and 191B. 


State and Division. 

Horses. 

Mules. 

Number 
Jan. 1.1 

Average 
price per 
head Jan. 1. 

Farm value 
Jan. 1.1 

Number 
Jan. 1.1 

Average 
price per 
head Jan. 1. 

Farm value 
Jan. 1.1 

1912 

1911 

1912 

1911 

1912 

1911 

1912 

1911 

1912 

1911 

1912 

1911 


109 

46 
84 
64 
10 

47 
609 

91 

572 

109 

46 
82 
64 
10 

47 
697 

91 

566 

$127.00 

126.00 

121.00 

144.00 

150.00 
131. OC 

133.00 

143.00 

130.00 

$124.00 

118.00 

121.00 

148.00 

148.00 

142.00 

131.00 

142.00 

137.00 

$13,843 

5,796 

10,164 

9,216 

1,600 

6,157 

80,997 

13,013 

74,360 

$13,516 

5,428 

9,922 

9,472 

1,480 

6,674 

78,207 

12,922 

77,542 







New Hampshire... 


































New York 

New Jersey 

Pennsylvania 

North Atlantic. . . 

Delaware 

Maryland 

Virginia 

West Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

South Atlantic. . . 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

N. C. E.Miss. R. 

4 

4 

44 

4 

4 

44 

$150.00 

160.00 

147.00 

$143.00 

155.00 

148.00 

$600 

640 

6,468 

$572 

620 

6,512 

1,632 

1,612 

131. 77 

133.48 

215,046 

215,163 

52 

52 

148.23 

148. 15 

7,708 

7,704 

34 

163 

340 

182 

17^ 

82 

124 

62 

34 

161 

340 

182 

168 

80 

122 

49 

108.00 

112.00 

109.00 

113.00 

126.00 
i 135. CO 

132.00 

106.00 

108.00 

110.00 

110.00 

117.00 

126.00 

138.00 

130.00 

113.00 

3,672 

18,266 

37,060 

20,666 

21,798 

11,070 

16,368 

1 5,512 

3,672 

17,710 

37,400 

21,294 

21,168 

11,040 

15,860 

5,537 

6 

23 

61 

12 

182 

166 

310 

25 

6 

23 
61 
12 

178 

164 

304 

24 

133.00 

140.00 

126.00 
i 122.00 

144.00 

165.00 
' 158.00 
i 154.00 

133.00 

136.00 

130.00 

122.00 

146.00 

173.00 

163.00 

161.00 

798 

'■,220 

7,086 

1,464 

26,208 

27,390 

48,980 

3,850 

798 
3, 128 
7,930 
1,464 
25,988 
28,372 
49,552 
3,864 

1, 150 

1, 136 

116.78 

117.68 

' 134,302 

133,681 

785 

772 

152.35 

156.86 

119,596 

121,096 

901 

838 

1,497 

634 

662 

910 

830 

1,482 

622 

627 

126.00 

118.00 

115.00 

131.00 

124.00 

moo 

128.00 

123.00 

129.00 
(122.00 

113,526 

98,884 

172,155 

83,054 

80,848 

121,030 

106,240 

182,286 

80,238 

76,494 

24 

84 

151 

4 

3 

24 

84 

161 

4 

3 

127.00 

124.00 

123.00 

135.00 

126.00 

129.00 

130.00 
130.00 

130.00 

122.00 

3,048 

10,416 

18,673 

540 

375 

3,096 

10,920 

19,630 

520 

366 

4,522 

4,471 

121.29 

126.66 

548,467 

566,288 

266 

266 

123.88 

129.82 

32,952 

34,532 

Minnesota 

Iowa 

Missouri 

North Dakota 

South Dakota 

Nebraska 

Kansas 

N.C.W.Miss.R.. 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Louisiana 

Texas 

Oklahoma 

Arkansas 

South Central 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Far Western 

United States 

806j 

1,5681 

1,095 

691 

675 

1,059 

1,169 

783 

1,537 

1,084 

671 

696 

1,038 

1,181 

116.00 

113.00 

102.00 
114.00 

92.00 
91.00' 

96.00 

120.00 

121.00 

109.00 

110.00 
106.00 
106.00' 
107.00 

93,496 

177,184! 

111,690 

78,774 

62,100 

96,369 

112,224 

93,960 

185,977 

118,156 

73,810 

73,776 

110,028 

126,367 

6 

57 

333 

8 

13 

85 

218 

1 6 
57 
336 
8 
13 
85 
218 

119.00 

119.00 

115.00 

127.00 

108.00 
106.00 
108.00 

119.00 

126.00 

123.00 

122.00 
116. 00 

119.00 

116.00 

714; 
6,783 
38,295! 
1, 016 
1,404 
9,010 
23,544j 

714 
7, 182 
41,328 
976 
1,508 
10, 115 
25,288 

7,063 

6,990 

103.62 

111.88 

731,837 

782,074 

720 

723 

112. 18 

120.49 

80,766| 

87,111 

443 
354 
143 
234 
187 
1, 158 
750 
265 

447 

354 

140 

227 

183 

1,147 

765 

260 

107.00 

114.00 

99.00 

89.00 

79.00 

74.00 

76.00 

86.00 

108.00 

114.00 

104.00 

92.00 

83.00 

80.00 
86.00 
92.00 

47,401 

40,356 

14,157 

20,826 

14,773 

85,692 

57,000 

22,790 

48,276 

40,356 

14,660 

20,884 

15,189 

91,760 

65,790 

23,920 

234 

279 

265 

277 

134 

703 

272 

228 

236 

276 

257 

266 

133 

696 

278 

224 

118.00 

123.00 

127.00 

113.00 

116.00 
104.00 

98.00 

110.00 

122.00 

126.00 

130.00 

115.00 

119.00 

108.00 

113.00 

120.00 

27,612 
34,317, 
33,655' 
31,301 
15,544 
73, 112 
26,656 
25,080 

28,792 
34,776 
33,410 
30,690 
15,827 
75, 168 
31,414 
20,880 

3,534 

3,523 

85.74 

91,04 

302,995 

320,735 

2,392 

2^366 

111.74 

117.01 

267,277 

276,867 

347 

159 

321 

185 

104 

131 

72 

214 

293 

289 

493 

344 

156 

312 

178 

100 

124 

70 

208 

287 

283 

483 

87.00 

69.00 

80.00 

50.00 

69.00 

93.00 

77.00 

96.00 

107.00 

102.00 
117.00 

87.00 

79.00 

89.00 

60.00 

59.00 

87.00 

84.00 

104.00 

108.00 
111.00 
117.00 

30,189 

10,971 

25.680 
9,250 
7,176 

12,183 

5,544 

20,544 

31,351 

29,478 

57.681 

29,928 

12,324 

27,768 

8.900 

5.900 
10,788 

5,880 

21,632 

30,996 

31,413 

56,611 

4 

2 

17 

15 

4 

2 

3 

4 
14 
10 
72 

4 

2 

16 

15 

4 

2 

3 

4 
13 
10 
71 

91.00 

99.00 

100.00 
86.00 

118.00 

85.00 

82.00 
112.00 
112.00 
111.00 
136.00 

107.00 

107.00 

105.00 
82.00 

104.00 

83.00 

97.00 
118.00 

123.00 

112.00 
133.00 

364 

198 

1,700 

1,290 

472 

170 

246 

448 

1,568 

1,110 

9,792 

428 

214 

1,680 

1,230 

416 

166 

291 

472 

1,599 

1,120 

9,443 

2,608 

2,545 

92.04 

95. 10 

240,047 

242,040 

147 

144 

118.08 

118.47 

17,358 

17,059 

^^609 

20,277 

105.94 

111.46 

2,172,694 

2,259,981 

4,362 

4,323 

120.51 

125.92 

525,657 

544,359 


> Expressed in thousands; 000 omitted. 
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HORSES AND MULES— Continued. 

'Imports, exports, and average prices of horses and mules, 1892-1911. 



Imports of horses. 

Exports of horses. 

Exports of mules. 

Year ending 
June 30— 

Num- 1 
her. ! 

: 1 

[ 1 

Value. 

Average 


Value. 

Average 


Value. 

; Average 


import 

price. 

her. 

export 
! pnce. 

1 

her. 

1 export 
! price. 

1892 

14,074 

$2,455,868 

$174.50 

3,226 

' $611,188 

$189.46 

1,965 

■ $238,691 

$121.42 

1893 

15,451 

2,388,267 

154.57 

2,967 

718,607 

1 242.20 

1,634 

; 210,278 

128.69 

1894 

6,166 

1,319,572 

214.01 

5,246 

1,108,995 

211,40 

2,063 

240,961 

116.80 

189a 

13,098 

1,055,191 

80.56 

13,984 

2,209,298 

157.99 

i 2,515 

186,452 

74.14 

1896 

9,991 

662,591 

66.32 

25,126 

3,530,703 

140.52 

5,918 

406,161 

08.63 

1897 

6,998 

464,808; 

66.42 

39,532 

4,769,265 

120.64 

7,473 

545,331 

72,97 

1S9S 

3,085 

414,899 ! 

134.49 

51,150 

6,176,569 

120.75 

8,098 

664,789 

82.09 

1899 

3,042 

551,050 i 

181.15 

45,778 

5,444,3421 

128.93 

6,755 

516,908 

76.52 

1900 

3,102 

596,592 

192.32 

64,722 

7,612,616 i 

117.62 

43,369 

3,919,478 

90.38 

1901 

3,785 

985,738 

260.43 

82,250 

8,873,&45 

107.89 

34,405 

3,210,267 

93.31 

1902 

4,832| 

1,577,234 

326.41 

103,020 

10,048,046 

97.53 

27,586 

2,692,298 

97,60 

1903 

4,999 

1,536,296 

307.32 

34,007 

3,152,159 

92.69 

4,294 

621,7251 

121.47 

1904. 

4,726 

1,460,287 

308.99 

42,001 

3,189,100 

75.93 

3,858 

412,971 

112.90 

1905 

5,180 

1,591,083 

307.16 

34,822 

3,175,259 

91.19 

5,826 

645,464 

110.79 

1906 

6,021 

1,716,675 

285.11 

40,087 

4,365,981 

j 108.91 

7,167 

989,639 

138.08 

1907 

6,080 

1,978,105 

325.35 

33,882 

4, 3o9j 9a7 

1 131.99 

6,781 

850,901 

125.48 

1908 

5,487 

1,604,392 

292.40 

19,000 

2,612,587 

1 137.50 

6,609 

990,667 

149.90 

1909 

7,084 

2,007,276 

283.35 

21,616 

3, 3S6, 617 

i 158.67 

3,432 

472,017 

137.53 

1910 

11,620 

3,296,022 

283,65 

28,910 

4,081, 157 

i 141.17 

4,512 

614,094 

136.10 

1911 

9,593 

2,692,074 

280.63 

25, 145 

3,845,253 

1 152.92 

6,585 

1, 070, 051 

162.50 


CATTLE. 

Imports, exports, and average prices of live cattle, 1892-1911. 




Imports. 



Exports, 


Year ending June 30— 

Number. 

Value. 

Average 

import 

pnce. 

Number. 

Value. 

Average 

export 

pnce. 

1892 

2,168 

$47,466 

121.89 

394,607 

$35,099,095 

$88.95 

1893 

3,293 

45,682 

13,87 


26,032,428 

90.68 

1894-.: 

1,592 

18,704 

11.75 

359,278 

33,461,922 

93.14 

1895 

149,781 

765,853 

5.11 

331,722 

30,603,796 

92.26 

1896.. 

217,826 

1,509,856 

6.93 

372,461 

34,560,672 

92.79 

1897 

328,977 

2,589,857 

7.87 


36,357,451 

92.70 

1898 

291,589 

2,913,223 

9.99 

439,255 

37,827,500 

86.12 

1899 ; 

199,752 

181,006 

146,022 

96,027 

2,320,362 
2,257,694 | 
1,931,433 

1,608,722 

11.62 ’ 

389,490 

397,286 

459,218 

392,884 

30,516,833 

30,635,153 

37,566,980 

29,902,212 

78.35 

1900 i 

12.47 i 

77.11 

1901 

13.23 1 

81.81 

1902 

16.75 

76.11 

1903 

66,175 

1,161,548 

17.55 

402,178 

29,848,936 

74.22 

im 

16,056 

310,737 

19.35 

593,409 

42,256,291 

71.21 

1905 

27,855 

458,572 

16.46 

567,806 

40,598,048 

71.50 

1906 

29,019 

548,430 

18.90 

584,239 

42,081,170 

72.03 

1907 

32,402 

565,122 

17.44 i 

423,051 

34,577,392 

81.73 

1908 

92,356 

1,507,310 

16.32 

349,210 

29,339,134 

84.02 

1909 

139,184 

1,999,422 

14.37 

207,542 

18,046,976 

86.96 

1910 

195,938 

2,999,824 

15,37 

139,430 

12,200,164 

87.50 

19U 

182,923 

2,953,077 

16.14 

150,100 

13,163,920 

87.70 
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CATTLE— Continued. 


Number and value of milch cows and other cattle on farms in the United States, 1867-1913. 


January 1— 

Milch cows. 

Other cattle. 

Number. 

Price per 
heaa 
Jan. 1. 

Farm value 
Jan. 1. 

Number. 

Price per 
head 
Jan. 1, 

Fanil value 
Jan, 1. 

1867 

8,349,000 

828,74 

$239,947,000 

11,731,000 

$15.79 

$185,254,000 

1863 

8,692,000 

26.56 

230,817,000 

11,942,000 

15.06 

179,888,000 

1869 

9,248,000 

29.15 

269,610,000 

12,185,000 

18.73 

228,183,000 

1S70 

10,096,000 

32.70 

330,175,000 

15,388,000 

18.87 

290,401,000 

1871 

10,023,000 

33.89 

339,701,000 

16,212,000 

20.78 

336,860,000 

1872 

10,304,000 

29.45 

303,438,000 

16,390,000 

18.12 

296,932,000 

1873 

10,576,000 

26.72 

282,559,000 

16,414,000 

18.06 

296,448,000 

1874 

10,705,000 

25.63 

274,326,000 

16,218,000 

17.55 

284,706,000 

1875 

10,907,000 

25.74 

280,701,000 

16,313,000 

16.91 

275,872, 000 

1876 

11,085,000 

25.61 

283,879,000 

16,785,000 

17.00 

285,387,000 

1877 

11,261,000 

25.47 

286,778,000 

17,956,000 

15.99 

287,156,000 

1878 

11,300,000 

25.74 

290,898,000 

19,223,000 

16.72 

321,346, 000 

1879 

11,826,000 

21.71 

256,721,000 

21,408,000 

15,38 

329,254,000 

1880 

12,027,000 

23.27 

279,899,000 

21,231,000 

16.10 

341,701,000 

1881 

12,369,000 

23.95 

296,277,000 

20,939,000 

17.33 

362,862,000 

1882 

12,612,000 

25.89 

326,489,000 

23,280,000 

19.89 

463,070,000 

1883 

13,126,000 

30.21 

396,575,000 

28,046,000 

21.81 

611,549,000 

1884 

13,501,000 

31.37 

423,487,000 

29,046,000 

23.52 

683,229,000 

1885 

13,905,000 

29.70 

412,903,000 

29,867,000 

23.25 

694,383,000 

1886 

14,235,000 

27.40 

389,986,000 

31,275,000 

21.17 

661,956,000 

1887 

14,522,000 

26.08 

378,790,000 

33,512,000 

19.79 

663,138,000 

1888 

14,856,000 

24.65 

366,252,000 

34,378,000 

17.79 

611,761.000 

1889 

15,299,000 

23.94 

366,226,000 

35,032,000 

17.05 

697,237,000 

1890 

15,953,000 

22.14 

353,152,000 

36,849,000 

15.21 

560,625,000 

1891 

16,020,000 

21,62 

346,398,000 

36,876,000 

14.76 

544,128,000 

1892 

16,416,000 

21.40 

351,378,000 

37,651,000 

15.16 

570,749,000 

1893 

16,424,000 

21,75 

357,300,000 

35,954,000 

15.24 

647,882,000 

1894 

16,487,000 

21.77 

358,999,000 

36,608,000 

14.66 

636,790,000 

1895 

16,505,000 

21.97 

362,602,000 

34,364,000 

14.06 

482,999,000 

1896 

16,138,000 

22,55 

363,956,000 

32,085,000 

15,86 

508,928,000 

1897 

15,942,000 

23.16 

369,240,000 

30,508,000 

16.66 

507,929,000 

1898 

15,841,000 

27.45 

434,814,000 

29,264,000 

20.92 

612,297,000 

1899 

15,990,000 

29.66 

474,234,000 

27,994,000 

22.79 

637,931,000 

1900 

16,292,000 

31.60 

514,812,000 

27,610,000 

24.97 

689,486,000 

1901 

16,834,000 

30.00 

505,093.000 

45,500,000 

19.93 

906,644,000 

1902 

16,697,000 

29.23 

488,130,000 

44,728,000 

18,76 

839,126,000 

1903 

17, 105,000 

30.21 

516,712,000 

44,659,000 

18.45 

824,055,000 

1904 

17,420,000 

29.21 

508,841,000 

43,629,000 

16.32 

712,178,000 

1905 

17,572,000 

27.44 

482,272,000 

43,669,000 

15.15 

661,571,000 

1906 

19,794,000 

29.44 

582,789,000 

47,068,000 

15.85 

746,172,000 

1907 

20,968,000 

31.00 

645,497,000 

51,666,000 

17.10 

881,567,000 

1908 

21,194,000 

30.67 

650,057,000 

50,073,000 

16,89 

845,938,000 

1909 

21,720,000 

32,36 

702,945,000 

49,379,000 

17.49 

863,754,000 

1910.,... 

21,801,000 

35.79 

780,308,000 

47,279,000 

19.41 

917,463,000 

1911 

20,823,000 

39.97 

832,209,000 

39,679,000 

20.54 

815,184,000 

1912 

20,699,000 

39,39 

815,414,000 

37,260,000 

21.20 

790,064,000 
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CATTLE — Continued , 


Number, average price per head, and farm value of cattle on farms in the United States 

January 1, 1911 and 1912. 



Milch cows. 

Other cattle. 

State and Division. 

Number, 
Jan. 1.1 

Average 
price per 
head, 
Jan. 1. 

Farm value, 
Jan. 1.1 

Number, 
Jan. 1.1 

Average 
price per 
head, 

Jan. 1. 

Farm value, 
Jan. 1.1 


1912 

1911 

1912 

1911 

1912 

1911 

1912 

1911 

1912 

1911 

1912 

1911 

Maine 

155 

155 

$44,001 

$44.00 

$6,820 

4,268 

11,256 

8,350 

1,159 

5,90i 

64,734 

7,98q 

|41,20d 

$6,820 

4,753 

98 

99 

$19.80 

$21.20 

11 

$2,099 
1,643 
3,360 
i 1,592 
216 

New Hampshire 

97 


44.00 

48.50 

65 


21,60 

24.90 

Vermont. 

26S 


42.00 

46.00^ 

11,96® 

168 


18.20 

20.00 

Massachusetts 

167 

170 

50.00 

49.00 

8,3^ 

5197® 
73,235 
8,1^ 
i 42,408 

80 


18.80 

19.90 

Rhode Island 

23 

23 

50.40 

52.50 

11 

111 

20.00 

19.60 

Connecticut 

120 

1^ 

49.20 

49.00^ 

71 

72 

21,00 

21.90 

1,491 

17,70h 

13 ;^ 

1,577 

20,468 

1,635 

New York 

1,495 

150 

1,510 

43.30 

48.50^ 

894 


19.80 

22.20 

New Jersey 

152 

53.20 

53.50^ 

68 

6® 

24.10 

23.70 

Pennsylvania 

943 

953 

43.70 

44. 50] 

627 

1 ^ 

21.70 

21,40 

13,696 


N. Atlantic 

3,418 

. 3,4431 

; 44.38 

47.29| 

151, 680] 

il62,824j 

2,082 

1 2,127 

20.44 

21.76 

42,663 

46,286 


Delaware, 

37 

37 ] 

i 37.00 

42.5o| 

1,369 
6,21® 
! 11,053 

1,5721 

6,300 

11,392 

S,520j 

8,736 

5,828 

11,457 

4,130 

19 

i 19! 

22.00 

22.30 

418 

424 

Maryland 

168 

16S 

i 37.00 

37.60^ 

32.00] 

119 

121; 

21.40 

22.00 

2,547 

9,512 

7,315 

4,788 

2,662 

Virginia 

352 

! 3 I 

1 31.40 

47S 

503j 

19.90 

20.40 

10,261 

West Virginia 

230 

1 2401 

33.80 

35.50 

7,7741 

331 

3so; 

22.10 

[ 23.80 

9,044 

5,199 

North Carolina 

312 

! 312 ; 

28.00 

28.00 

8,736 

380 

388i 

12.60 

13.40 

South Carolina 

185 

issl 

: 32.30 

31.50 

5,976 

11,368 

4 , 120 ] 

215 

215 ; 

13.20 

13.00 

2,838 

7,337 

9,930 

2,795 

7,737 

Georgia 

406 

402 

i 28.00 

28.50 

667 

667 

11.00 

11.60 

Florida 

123 

i us 

33.50 

35.00 

758 

i 736 

13.10 

12.40 

9,126 



S. Atlantic 

1,813 

I.SIS 

31.23 

31.87 

56,612j 

57,936 

2,967 

3,029 

15.06 

15.60 

44,686 

47,248 


Ohio 

887 

896 

42.00 

47.00 

37,254 

25,994 

47,730 

32,643 

60,762j 

42,11^ 

28,480' 

885 

942 

24.30 

24.80 

21,606 

17,322 

33,676 

13,179 

20,628 

23,362 

19,121 

36,583 

14,686 

20,055 

Tndia-na 

634 

640 

41.00 

I 44.50 

707 

744 

24.50| 

25.70 

Illinois 

1,049 

806 

l,060j 

7^ 

45.50 

47.00 

49,820] 

34,713 

63,282 

1,266 

701 

1,391 

738 

26.60] 

26.30 

Michigan 

40.50 

43.50! 

18. so! 

19.90 

Wisconsin 

1,504 

1,4^ 

40.40 

i 42.50 

1,146 

1,146 

18.00 

17.50 


N. C. E. Miss.R.,... 

4,880 

4,883 

41.88 

44.73 

204,383 

218,407 

4,705 

4,961 

22.60 

22.94 

106,311 

113,807 

Minnesota 

1,107 

1,393 

822 

1,085! 

1,407, 

856 

36.60 

36,00 

40,5161 

56,834 

33,044 

10,064 

13,908 

24,888 

28,618 

39,060 

56,280 

33,812 

1,151 

2,773 

1,504 

446 

1,224 

2,919 

1,671 

451 

15.30 

16.00 

17,610 

69,325 

38,051 

9,366 

18,360 

70,348 

41,107 

8,614 

24,372 

Iowa 

40.80 

40.00 

25.00 

24.10 

Missouri 

40.20 

39.50 

25.30 

24.60 

North Dakota 

272 

267 

37.00 

35.50 

9,478 

13,526 

21.00 

19.10 

South Dakota 

366 

381 

38.00 

^.50 

894 

1,118 

2,225 

2,202 

22.20 

21.80 

19,847 

49,049 

49,421 

Nebraska... 

613! 

626 

40.60 

37.50 

23 ; 475 
29,720 

2,002 

1,872 

24.60 

22.50 

50;062 

55,711 



698 

743 

41.00 

40.00 

26.40 

25.30 



N. C. W. Miss. R.... 

5,271 

5,365 

39.42 

38.28 

207,872 

205,351 

10,642 

11,810 

23.74 

22.74 

252,669 

268,574 

Kentucky 

398 

406 

35.30 

36.50 

14,049 

12,320 

10,296 

11,518 

8,496 

36,293 

17,842 

10,908 

14,819 

12,183 

9,S0G 

11,853 

8,408 

35,156 

561 

591 

21.10 

20.90 

11,837 
8, 467 

12,352 

8,910 

Tennessee 

385 

393 

32.00 

31.00 

576 

594 

14.70 

15.00 

Alabama 

396 

392 

26.00 

25.00 

540 

540 

9.60 

9. 10 

5,184 

5,660 

4,914 

5,490 

6,044 

Mississippi 

443 

439 

26.00 

27.00 

566 

566 

10.00 

9.70 

Louisiana 

288 

285 

29.50 

35.10 

29.50 

516 

521 

11.20 

11.60 

5,779 

Texas 

1,034 

504 

1,034 

531 

34.00 

5,177 

5,507 

1,395 

572 

17.00 

16.70 

SS,009 

91,967 

29,992 

6,120 

Oklahoma... 

35.40 

37.00 

19,647 

11,468 

1,242 

21.50 

21.50 

26, 703 

ArTrfi-ngaft 

404 

417 

27.00 

27.50 

53S 

11.40 

10.70 

6,133 


S. Central 

3,852 

3,897 

31.60 

31.65 

121,722 

123,334 

9,716 

10,286 

16.24 

16.12 

157,772 

165,789 


Montana. 

91 

85 

49.40 

48.50 

4,495 

1,680 

7,849 

2,279 

1,632 

3,320 

1,000 

4,559 

4,122 

1,530 

7,298 

2,168 

1,504 

3,120 

864 

732 

813 

29.80 

27.60 

21,814 

22,439 

16,598 

24,031 

18,374 

15,662 

6,871 

10,682 

7,508 

4,249 

10,735 

36,331 

Wyoming 

35 

34 

48.00 

45.00 

568 

624 

28.80 

26.60 

16,358 

25,420 

21,060 

17,265 

7,654 

11,197 

8,746 

4,538 

11,562 

40,450 

Colorado 

167 

164 

47.00 

43.00 

44.50 

921 

969 

27.60 

24.80 

New Mexico 

53 

51 

42.50 

900 

928 

23.40 

19.80 

Arizona 

32 

[ 31 

51.00 

48.50 

741 

764 

23.30 

20.50 

Utah 

83 

so 

40.00 

39.00 

356 

356 

21.50 

19.30 

Nevada 

20 

1 IS 

50.00 

48.00 

429 

429 

26.10 

24.90 

Idsdio 

94 

90 

48.50 

43.50 

3,915 

8,685 

7,392 

23,760 

343 

346 

25.50 

21.70 

Washington 

205 

193 

54.00 

45.00 

11,070 

8,496 

26,765 

186 

194 

24.40 

21.90 

Oregon 

180 

1 176 

47.20 

42.00 

457 

497 

25.30 

21.60 

California, 

505 

495 

53.00 

48.00 

1,515 

1,546 

26.70 

23.50 


Far Western 

1,465 

1,417 

49.93 

45.42 

73,145 

64,358 

7,148 

7,466 

26.03 

23.24 

186,064 

173,480 



United States 

20,699 

20,823 

39.39 

1 

39.97 

815,414 

832,209 

37,260 

39,679 

21.20 

20.54 

790,064 

815,184 



I Expressed in thousands; 000 omitted. 
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CATTLE — Continue d . 

Wholesale prices of cattle per 100 pounds^ 1898-1911. 


Chicago. Cmciimati. St. Louis. Kansas City. 


Inferior to Fair to me- Good to choice Common to 
prime. dium. native steers. prime. 


Low High. Low. High. Low. High. Low. High. 


1898 $2.25 $6.25 $3.10 $4.25 $4.00 $5,65 $3.60 $5.65 

1899 2.00 7.00 3.00 4.50 4.00 6.00 3.75 6.80 

1900 1.75 6.60 3.00 4.70 4.00 6.50 3.90 6.50 

1901 2.10 7.00 2.90 5.05 4.75 8.25 4.00 7.00 

1902 1.90 14.50 3.00 5.40 5.15 8.75 4.10 8.76 

1903 1.50 8.35 2.25 4.40 5.00 6.00 3.75 6.00 

1904 1.70 7.65 2.25 4.25 4.90 6.60 4.25 7.00 

1905 1.85 7.00 2.35 4.75 5.15 7.10 4.00 7.05 

1906 1.75 7.90 2.35 4.50 5.45 7.00 4.10 7.50 

1907 2.00 8.00 4.10 6.00 5.35 7.35 3.90 8.25 

1903. _== , 

January 2.00 6.40 3.25 4.50 5.50 5.80 3.90 5.75 

February 2.00 6.25 3.25 4.50 5.70 5.80 4.00 5.85 

March 2.25 7.35 3.50 5.00 5.75 7.15 4.25 7.15 

April 2.50 7.40 4.00 5.50 6.90 7.35 4.90 7.00 

May 2.50 7.40 3.90 5.25 7.00 7.20 4.60 7.25 

June 2.50 8.40 4.00 5.25 7.15 8.25 4.65 8.25 

July 2.30 8.25 3.50 5.00 7.45 8.00 3.70 S.IO 

August 2.25 7.90 3.15 4.75 6.75 7.50 3.50 7-50 

September 2.10 7.85 2.75 4.25 6.75 7.75 3.65 7.60 

October 2.00 7.60 2.65 4.25 6.85 7.50 4.10 8.00 

November 2.25 8.00 3.00 4.40 7.10 7.60 4.00 7.35 

December 2.30 8.00 3.25 4.75 6.90 8.00 3.65 8.00 

Year 2.00 8.40 2.65 5.50 5.50 8.25 3.50 8.25 

1909. ■ == == = - 

January 2.90 7.50 3.60 5.00 5.70 7.00 4.00 6.90 

February 3.00 7.15 3.85 4.75 6.15 6.75 4.00 6.75 

March 3.05 7.40 3.85 5.00 6.75 7.00 4.50 7.10 

AprU 3.15 7.15 3.85 4.90 6.75 7.00 4.15 6.75 

May 3.30 7.30 4.00 6.25 6.60 7.00 4.00 7.00 

June 3.15 7.25 3.75 5.50 7.00 7.15 4.25 7.25 

July 3.10 7.45 3.60 5,25 7.00 7.40 4.10 7.65 

August 3.00 8.00 3.35 5.25 7.10 7.65 3.90 7.80 

September 3.00 8.50 3.25 5.00 7.60 8.50 3.70 8.25 

October 3,05 9.10 3.00 4.85 8.00 8.75 4.00 10.25 

November 3.05 9.25 3.25 4.85 7.25 8.25 4.35 9.00 

December 3.00 9.60 3.50 5.10 6.40 10.50 4.35 10.50 

Year 2.90 9.50 3,00 5.50 5.70 10.50 3.70 10.50 

1910. --. == — = . , 

January 2,90 S.40 3.35 5.00 6.75 7.50 4.35 7.40 

February 3.00 8.10 3.35 5.25 6.75 7.35 4.75 7.50 

March 3.25 8.85 4.50 6.25 7.50 8.50 6.40 8.40 

April 3.50 8.75 4.35 6.50 8.00 8.35 5.75 8.40 

May 4.25 8.75 4.00 6.25 7.75 8.60 5,40 8.30 

June 3.00 8.85 3.75 6.00 8.20 ^.60 4.50 8.60 

July 3.00 8.60 3.65 5.75 8.00 8.25 3.60 8.25 

August 3.15 8.50 3.00 5.35 7.85 8.25 3.75 8.25 

September 3.15 8.50 3.10 5.25 7.50 7.90 4.00 8.10 

October 3.00 8.20 3.00 4.90 7.25 8.00 3.90 8.60 

November 3.00 7.75 3.25 4.65 6.80 7.35 4.20 7.35 

December 3,00 7.55 3.65 4.85 6.35 7.75 4.30 7.35 

Year 2.90 8.85 3.00 6.50 6.35 8. SO 3.60 8.60 

1911. =5=== — . ■■ - 

January 3.25 7,10 3.75 6.00 6.75 6.80 5.00 6.75 

February 3.40 7.05 4.00 5.00 6.60 6.90 5.05 6.75 

March 3.40 7.05 4.00 5.00 6.50 6.76 5.15 6.75 

Apra 3.25 6.90 3.75 5.00 6.50 6.75 5.00 6,60 

May 3.35 6.60 3.60 5.10 6.25 6.60 6.00 6,35 

June 2.65 6.75 3.75 5.00 6.25 6.40 4.25 6.50 

July 2.50 7,35 3.50 5.10 6.50 7.00 4.25 7.20 

August . 2.50 8.20 3.26 5.00 7.00 8.00 4.25 8.20 

September 3.00 8.25 3.65 5.25 7.95 8.25 4.50 8.15 

October 2.85 9.00 3.25 4.85 7.90 8.50 4.50 12.56 

November 2.75 9.2S 3.25 4.75 7.60 9.00 4.75 9.25 

December 3.00 9.35 3.60 6.35 7.80 9.40 4.60 10,00 

Year 2.60 9.35 3.25 5.35 6.25 9.40 4.25 12^56 
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BUTTER. 

Wholesale prices ofhuUer per pound, 1896-1911. 


' 

Elgin. 


Chicago. 


Cincinnati. 

Milwauliee. 

New York. 

Bate. 

Creamery, 

extra. 

Creamery, 

extra. 

Dairies, 
firsts 
to extras. 

Creamery, 

extra. 

Creamery, 

fancy. 

Creamery, 

extra. 


1 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High, 

Low. 



Cts. 

Cts, 

Cts. 

Cts. 

as. 

Cts. 

Cts. 

a$. 

as. 

as. 

Cts. 


1896 

14 

2U 

12 

24 

10 

20 

12 

20 

9 

235 

14 


1897 

131 

23 

125 

23 

10 

20 

12 

22 

8 

23 

15 

Bi 

1893 

15 

22 

14 

22 

115 

19 

13 

20 

11 

22 

16 

235 

1890 

16 

27 

14 

27 

11 

22 

16 

24 

95 

27 

165 

28 


28 

29 

155 

29 

145 

25 

16 

27 

19 

295 

175 

mtm 


181 

245 

15 

245 

14 

20 

17 

24 

185 

25 

18 

255 

1902 

19 

30 

16 

31 

155 

29 

17 

27 

195 

HU 

19 

33 


18^ 

29 

16 

285 

15 

25 

1S5 

27 

185 

285 

19 

295 


17 

28 

16 

28 

125 

24 

17 

28 

17 

27 

175 

28 


m 

34 

18 

34 

16 

30 

19 

34 

195 

34 

175 

355 

1906 

19 • 

3U 

165 

31 

15 

27 

19 

325 

19 

315 

19i 

33 

1907 

23 

33 

18 

325 

18 

30 

23 

34 

23 

33 

23i 

35 














- 1908. 














29.^ 

32 

24 

31 

21 

28 

29 

345 

29 

32 

29 

325 

Pebriiary 

32 

33 

26 

335 

22 

29 

32 

36 

31 

335 

30 

34 

Marcli 

29 

31 

25 

31 

22 

28 

29 

345 

29 

31 

28 

30 

April 

26^ 

30 

22 

30 

22 

26 

264 

325 

27 

30 

265 

304 

May 

22 

26 

19 

25 

17 

24 

22 

2B) 

22 

27 

215 

264 

June 

23 

23 

20 

23 

19 

21 

23 

254 

23 

23 

22 

24 

July 

22 

23 

20 

22i 

18 

21 

22 

254 

22 

23 

22 

23 

August 

21 

23 

19 

225 

18 

20 

21 

255 

21 

23 

21} 

235 

September 

23 

26 

20 

24 

18 

20 

23 

285 

23 

26 

235 

254 

October 


275 

21 

275 

18 

24 

255 

30 

26 

275 

26 

271 

November 

2S 

30 

22 

30 

20 

25 

27 

325 

275 

30 

27 

31 

December 

30 

32 

25 

31 

22 

25 

295 

345 

30 

32 

30i 

33 

Year 

21 

33 

19 


m 

29 

m 

m 

■ 

335 

_2U 

34 

1909. 

January 

29 

32 

24 

sa 

22 

27 

31 

34 

17 

32 

29 

33 

Februsu^ 

29 

30 

24 

30 

22 

25 

31 

32 

16 

30 

29 

315 

March 

29 

30 

25 

29 

22 

255 

31 

32 

16 

30 

285 

305 

April 

26 

30 

24 

295 

205 

255 

28 

30 

16 

30 

26. 

295 

May 

24 

27 

22 

27 

20 

2451 

26 

29 

15 

26 

26 

294 

June.... 

25 

265 

23 

27 

215 

245 

27 

285 

15 

265 

25 

2il 

July 

25i 

265 

23 

26 

215 

235 

275 

285 

16 

265 

254 

27 

August 

26 

29 

23 i 

m 

215 

25 

28 

31 

17 

29 

26 

29 

September 

30 

30 

25 

m 

23 

26 

32 

32 

18 

30 

29 

31 

October 

30 i 

31 

26 

305 

24 

28 

32 

33 

IS 

31 

30 

315 

Kovember 

30 

325 

275 

31 

26 

28 

325 

35 

20 

325 

30 

32 

December 

33 

36 

285 

35 

26 

30 

355 

385 

22 

35 

33 

37 

Year 

24 

36 

m 

m 

m 

30 

26 

385 

15 

35 

25 

37 

1910. 













January 

30 

36 

27 

36 

26 

30 

325 

3S4 

20 

36 

\mmm 

35 

February 

28 

31 

26 

30 

23 

29 

304 

334 

19 

31 

27} 

30 

March 

31 

32 

27 

32 

25 

27 

334 

34J 

19 

32 

32 

34 

April.... 

29 

32 

265 

325 

24 

28 

32 

35 

IS 

32 

29 

34 

May 

27 

29 

25 

28 

23 

26 

295 

315 

IS 

29 1 

27| 

285 

June 

27 

28 

255 

275 

234 

26 

295 

30 

19 

28 

275 

28i 

July 

27 

28 

24 

28 

235 

255 

294 

305 

19 

28 

275 

29 

August 

28 

30 

24 

29 

234 

27 


325 

19 

30 

28 

31 

September 

29 

31 

25 

30 

25 

27 

315 

335 

20 

31 

29 

31 

October 

29 

305 

25 

295 

25 

27 

315 

32 

mm 

295 ’ 

29 

305 

November 

30 

31 

26i 

305 

25 

27 

325 

334 

21 

31 ’ 

mm 

31 

December 

29 

30 

255 

30 

23 

27 

314 

324 

205 

31 

29 

30 

Year 

27 

36 

24 

36 

23 

30 

295 

385 

18 

36 

275 

35 




















STATISTICS OF BUTTER, 


633 


BUTTER — Continued . 


Wholesale ‘prices of butter per poimd, 1896-1911 — Continued. 


Bate, 

Elgin. 

Chicago. 

Cincinnati, 

Milwaukee. 

New York. 

Creamery, 

extra. 

Creamery, 

extra. 

Dairies, 
firsts 
to extras. 

Creamery, 

extra. 

Creamery, 

fancy. 

Creamery, 

extra. 

IjOW. 

High. 

1 

Low, 

1 

Righ. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

1911. 

Cts. 

; Cts. 

I Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

January 

25 

\ 29 

[ 20 

29 

19 

25 

27} 

32} 

25 

30 

25 

29 

February 

25 

26^ 

: 20 

26;^ 

19 

22 

27} 

29 

25 

26} 

24 


March 

24 

1 26 

20 

26} 

17 

22 

26} 

28} 

24 

26 

19} 

26 

April 

21 

i 24 

18 

22 

15 

19 

231 

26} 

21 

24 

19} 

22 

May 

21 

23 

18 

22 

15 

20 

23.} 

25} 

21 

23 

21 

25 

June 

21J^ 

23 

IS 

23 

17 

21 

24 

25} 

2U 

23 

21} 

24 

July 

23 

26 

20 

24 

19 

22 

23} 

27} 

23 

25 

24 

26 

August 

26 

26 

21 

26 

20 

23 

28} 

28} 

26 

20 

26 

27 

September 

26 ! 

264 

21 

26 

20 I 

25 

28} 

29 

26 

26} 

26 

28 

October 

27h 

31 

23 

31 

22} 1 

28 

29 

33} 

26 

31 

28 

32} 

November 

31 

33 

27} 

33 

25 

29 

33} 

37} 

31 

35 

32 

3G| 

December 

35 

36 

26 

37 

27 

33 

37} 

38} 

35 

36 

34 

39 

Year 

21 

36 

18 

37 

15 

33 

23} 

38} 

21 

36 

19} 

39 


International trade in butter, 1906-19101 

EXPORTS. 


Country, 

Year 

begin- 

ning— 

1906 

1907 

1908 

1909 

1910 

Ai^entina 

Australia 

Austria-Hungary 

Belgium 

Canada 

Denmark 

Finland 

France 

Germany ® 

Italy 

Netherlands 

New Zealand 

Norway 

Russia 

Sweden 

United States 

Other countries 

Total 

Jan. 1 
Jan 1 
Jan. 1 
Jan. 1 
: Jan. 1 
Jan. 1 

1 Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jon. 1 
Jan. 1 
Jan. 1 

Founds. 

9,712,076 

75,765,536 

9,501,920 

3,704,232 

21,680,489 

175,043,639 

33,192,114 

39,307,326 

953,058 

10,746,430 

56,404,861 

35,865,200 

3,281,403 

115,972,393 

35,712,817 

24,468,023 

3,802,267 

Founds. 
6,691,980 
66,076,915 
7,097,560 
3,755,227 
4,835,497 
188,829,579 
28,024,833 
34,648,529 
535,062 
7,835,006 
64,809,206 
36,785,392 
2,864,267 
132, 113,551 
38,227,303 
3,857,288 
3,089,024 

Founds. 
7,825,681 
51,193,311 
9,892,359 
3,821,565 
5,994,144 
196,661, 115 
26,625,880 
43,951,344 
480, 167 
8,602,656 
72, 911,951 
25,756,752 
3, 432,508 
112,789,519 
40,030,708 
8, 918,091 
3,223,000 

Founds. 

8,802,359 

56,644,925 

5,548,637 

3,998,906 

4,376,004 

196,692,759 

25.644.456 
61,263,343 

450, 179 
8,028,061 
68, 686,019 
35,964,096 
3,446,165 
125,627, 114 

42.362.456 
2,925,730 
5,299,000 

Pounds. 

6,341,589 

87,894,943 

4,378,997 

3,509,265 

3,673,702 

195,052,426 

24,471,285 

54,357,279 

398,592 

8,295,469 

72,456,276 

39,931,920 

2,738,708 

3 123,541,889 
47,949,953 
3, 104, 175 
, 3 6,046,000 

655,113,784 

630,076,218 

621,410,751 ; 

644,759,099 

683, 141, 468 

IMPORTS. 

Australia 

Belgium 

Brazil 

British South Africa. . 

Denmark 

Dutch East Indies 

Egypt 

France 

Germany 8 

Netherlands 

Eu^a 

Sweden 

Switzerland 

United Kingdom 

Other countries 

Total 

Jan. 1 
Jan. 1 i 
Jan. 1 j 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan, 1 
Jan. 1 
Jan. 1 

70, 143 
11,128,520 
5,344,412 1 
11,273,748 
13,049,158 
3,433,031 
2,958,784 
11,402,808 
80,896, 179 
5,630,865 
1,914,484 
1,316,117 
7,822,660 
477,092,448 
17,973,778 

20,885 
12,529,438, 
5,451,126 ! 
7,533,108 ; 
8,429,437 i 
3,807,470 ! 
3,521,070 
14,671,596 i 
85,565,569 
3,332,634 
781,842 
1,498,453 
7,914,152 
462,175,280 
21,283,001 

40,874 
10,998, 273 
4, 122, 650 
7, 445, 086 
4,376,175 
3,239,267 
2,970,514 
12,374,543 
74, 623,809 
2,396,806 
914,954 
275,628 
8,211,776 
465,443,216 
17,313,000 

SO, 111 
12,718,269 
4,944,999 
4,512,895 
6,728,836 
3,553,612 
2,480,303 
10,748,748 
98,721,988 
4,238,072 
1,089,054 
398,499 
9,283, 130 
446,935, 664 
22,184,000 

71, 695 
12,495,992 

4 4,944,999 
3,645,416 
6,240,561 
3 3,474,789 
2,936, 170 
10,664,973 
92,815,865 
4,491,879 
3 1,300,061 
205,352 
11,062,683 
476,805,840 
3 26,298,000 

651,307, 135 

638,465,061 

614,746,571 

628,618, 180 

656,454, 276 


* See **<j|eiaeral note,” p. 520. 3 Preliminary, 

a Not including free ports prior to Mar. 1, 1900. * Year preceding. 
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BUTTEE AND EGGS. 


Average price received by farmers on the first of each month of 1911. 


state and Division. 



Butter, cents per pound. 


1 



Eggs, cents per dozen. 



§ 

o 

1 

i 

May. 

1 

3 


43 

& 

"S 1 
0 

i 

d 

0 1 

P 

ll 


1 

ft 

1 

1 

i>i 


Sept. 

"S 

0 

1' 

i 

P 

Maine 

31 

29 

29 

26 

26 

26 

24 

2 J 

28 

29 

31 

31 

38 

28 

22 

19 

17 

18 

20 

22 

27 

28 

34 

40 

New Hampshire 

32 

31 

29 

27 

26 

28 

27 

28! 

31 

311 

31 

32^ 

39 

27 

26 

21 

20 

20 

22 

25 

30 

32 

35 

41 

Vermont 

31 

29 

28 

26 

24 

24 

24 

24 

28 

31 

30 

32 

39 

28 

22 

19 

18 

18 

19 

22 

26 

28 

30 

40 

Massachusetts. 

36 

34 

31 

30 

29 

28 

30 

30 

32 

32 

34 

35l 

43 

35 

29 

24 

23 

25 

26 

30 

34 

34 

40 

49 

Khode Island 

34 

31 

30 

28 

28 

27 

29 

28 

29 

32 

32 

35 

48 

35 

28 

21 

22 

25 

27 

30 

35 

37 

41 

50 

Connecticut 

35 

34 

31 

29 

26 

30 

29 

30 

31 

33 

33 

3^ 

451 

30 

26 

21 

20 

22 

27 

32 

32 

37 

40 

50 

New York 

32 

291 

26 

26 

24 

24 

24 

26 

28 

28 

31 

33 

41| 

28 

23 

19 

17 

18 

19 

23 

25 

27 

33 

38 

New Jersey 

36 

32| 

31 

30 

27 

29 

28 

30 

31 

31 

32 

36 

44i 

28 

23 

20 

19 

21 

21 

24 

28 

30 

34 

41 

Pennsylvania 

34 

30 

27 

27 

25 

23 

23 

25 

27 

28 

30 

33 

37 

25 

20 

18 

16 

17 

18 

20 

21 

25 

29 

35 

Delaware 

30 

26 

28 

28 

26 

22 

22 

25 

23 

22 

26 

31 

40 

22 

20 

16 

17 

16 

18 

18 

19 

23 

30 

37 

Marvland . 

29 

26 

27 

26 

25 

24 

23 

24 

25 

27 

26 

28 

34 

20 

17 

15 

16 

15 

16 

18 

19 

22 

26 

32 

Virginia 

26 

24 

24 

24 

24 

22 

21 

22 

23 

23 

24 

24 

29 

19 

16 

15 

15 

15 

15 

16 

18 

20 

23 

27 

West Virginia 

28 

25 

24 

25 

25 

23 

21 

21 

24 

24 

24 

25 

31 

23 

17 

17 

16 

16 

16 

17 

18 

20 

22 

28 

North Carolina 

24 

23 

22 

21 

22 

22 

22 

22 

23 

23 

22 

24 

25 

19 

15 

14 

15 

14 

16 

16 

17 

20 

21 

23 

South Carolina 

26 

26 

25 

25 

25 

25 

26 

23 

25 

26 

24 

25 

29 

23 

IS 

17 

18 

17 

19 

17 

20 

22 

24 

25 

Georgia 

26 

24 

24 

25 

24 

23 

24 

23 

23 

24 

25 

25 

28 

23 

IS 

17 

17 

17 

17 

17 

18 

21 

24 

26 

rioiida 

32 

30 

29 

29 

30 

30 

30 

32 

311 31 

30 

34 

32 

24 

20 

20 

20 

20 

21 

21 

22 

24 

28 

31 

Ohio 

2S 

21 

21 

21 

21 

18 

18 

20 

22j 23 

24: 27 

34 

2t 

16 

15 

15 

14 

14 

16 

IS 

20 

25 

31 

Indiana 

25 

20 

20 

20 

19 

IS 

IS 

19 

21 ! 22 

23 

25 

30 

19 

14 

14 

14 

13 

13 

14 


19 

23 

30 

Illinois 

27 

22 

21j22 

21 

19 

20 

22 

23: 23 

25 

27 

29 

21 

15 

14 

14 

14 

13 

14 

15 

18 

22 

28 

Michigan. 

28 

24 

22 

22 

20 

19 

19 

20 

22 

23 

25 

28 

29 

24 

18 

15 

15 

15 

15 

16 

17 

20 

24 

24 

Wisconsin 

30 

27 

24 

24 

22 

21 

22 

23 

25i 25 

28 

31 

30 

25 

17 

15 

15 

15 

14 

15 

16 

18 

22 

26 

Minnesota 

29] 

24 

22 

23 

21 

20 

a) 

22 

241 24 

27 

30 

30 

23 

16 

14 

14 

14 

12 

14 

16 

18 

22 

27 

Iowa 

27 

22 

21 

21 

20 

19 

19 

22 

231 24 

25 

28 

26 

21 

14 

13 

14 

13 

12 

12 

14 

17 

20 

25 

Missouri 

23 

18 

IS 

19 

18 

16 

17 

19 

20 

19 

20 

22 

26 

18 

13 

12 

13 

12 

10 

11 

13 

16 

19 

26 

North Dakota- 

26; 

25 

21 

20 

20 

19 

16 

17 

19 

21 

23 

26 

30 

29 

22 

16 

13 

14 

13 

15 

17 

18 

22 

26 

South Dakota 

28; 

24 

21 

20 

20 

19 

18 

20 

21 

22 

24 

27 

29 

25 

16 

13 

13 

13 

13 

14 

16 

18 

21 

27 

Nebraska 

25i 

19 

17 

17 

16 

16 

161 

18 

19 

20 

23 

25 

26 

19 

14 

13 

12 

12 

11 

12 

14 

16 

20 

26 

!Kansfis 

25 

19 

IS 

18 

18 

17 

18; 

19 

20 

22 

23 

26 

26 

, 18 

13 

13 

13 

12 

10 

11 

14 

16 

20 

26 

Kentucky. 

22 

20 

19 

20 

19 

17 

18 

18 

18 

18 

20 

22 

28 

18 

13 

13 

13 

12 

12 

13 

14 

17 

19 

26 

Tennessee 

21 

19 

19 

19 

19 

17 

1 

17 

18 

18 

18 

19 

20 

26 

18 

13 

13 

13 

13 

12 

13 

15 

17 

18 

24 

Alabama. 

22 

22 

2C 

21 

20 

20 

20 

19 

20 

2C 

21 

23 

27 

21 

IS 

14 

14 

14 

14 

15 

16 

18 

20 

23 

Mississippi 

25 

23 

23 

22 

21 

21 

21 

21 

21 

22 

22 

23 

26j 

21 

16 

16 

15 

14 

14 

15 

17 

19 

20 

22 

Xouisiana 

26 

26 

26 

25 

25 

25 

25 

24 

25 

26 

26 

26 

27 

22 

17 

15 

16 

14 

14 

16 

17 

19 

22 

22 

Texas 

24 

23 

21 


19 

18 

19 

19 

19 

21 

21 

22 

25 

1 

20 

14 

13 

12 

12 

12 

12 

14 

17 

18 

22 

Oklahoma 

25 

22 

20 

20 

20 

18 

18 

19 

19 

21 

23 

24 

26 

20 

14 

12 

12 

11 

11 

11 

14 

16 

20 

25 

Arkansas 

24 

23 

22 

22 

20 

19 

20 

21 

2t 

21 

21 

23 

26 

2C 

14 

12 

14 

13 

11 

14 

16 

18 

IS 

22 

Montana 

36 

37 

35 

3^ 

31 

30 

28 

27 

30 

31 

32 

34 

45 

42 

34 

26 

22 

21 

25 

25 

29 

33 

33 

39 

Wyoming... 

35 

31 

2? 

28 

26 

26 

24 

28 

28 

2S 

3C 

31 

41 

34 

23 

22 

19 

19 

19 

23 

27 

27 

31 

34 

Colorado 

33 

30 

27 

27 

25 

24 

23 

24 

26 


21 

31 

36 

31 

24 

19 

17 

IS 

19 

21 

23 

26 

28 

34 

New Mexico.. 

34 

34 

31 

33 

30 

29 

31 


30 

32 

32 

33 

35 

32 

25 

24 

21 

21 

24 

24 

28 

29 

31 

36 

Arizona 

39 

37 

35 

33 

35 

34 

35 

33 

33 

34 

35 

37 

44 

3C 

SO 

29 

26 

30 

27 

30 

32 

36 

35 

41 

Utah. 

32 

30 

2S 

27 

' 27 

26 

i 25 

27 

27 

28 

28 

31 

So 

2fl 

22 

16 

16 

16 

16 

18 

21 

23 

25 

30 

Nevada 

36 

36 

3S 

36 

; 38 

35 

i 33 

35 

34 

39 

38 

37 

52 

45 

35 

32 

29 

29 

28 

31 

34 

41 

44 

46 

Idaho. 

36 

; 36 

32 

29 

1 27 

26 

1 26 

2S 

27 

30 

31 

34 

41 

34 

30 

22 

• 19 20 

22 

24 

26 

28 

31 

35 

Washington 

38 

; 34 

31 

31 

28 

28 

i; 25 

27 

31 

31 

34 

36 

42 

34 

27 

21 

20 

21 

22 

25 

29 

31 

35 

40 

Oregon 

38 

\ 35 

3-! 

3^ 

: 30 

28 

26 

28 

31 

31 

32 

34 

42 

36 

27 

23 

21 

22 

22 

25 

28 

28 

32 

40 

California 

36 

i 32 

31 

29 

25 

26 

;.26 

26 

28 

30 

30 

S3 

3S 

1 

31 

24 

18 

18 

20 

22 

23 

27 

33 

38 

42 


BETTER. 



Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. : 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

United States 

27. S 

24.1 

22,7 i 

22.6 

21.4 

20.3 

20.4 1 

21.7 

23.1 

23.8 

25.2 

27.4 

North Atlantic 

32.8 

29.7 

27.2 1 

26.7 

24.8 

24.3 

24.1 1 

25.7 I 

28.0 

28.7 

30.7 

32.9 

South Atlantic 

26.4 

24.5 

24.1 1 

24.2 

24.1 

22.9 

22.5 

22.4 

23.7 

24.1 

24.1 

25.0 

N. C. E. Miss. R 

27.6 

22.6 

21.6 

21.7 

20.6 

18.9 

19.0 

20.7 

22.5 

23.1 

24.8 

27.5 

N. C. W.ifiss.R.... 

26.0 

20.9 

19.6 

19.8 

18.9 

17.9 

1S.0 

20.1 

21.3 

22.0 

23.7 

26.4 

South Central 

23.2 

21.8 

20.7 

20.5 

19.7 

18.5 

19.1 

19.3 

19.3 

20.2 

20.9 

22.3 

Par WesEtem 

36.0 

32.9 

31.2 

30.1 

27.0 

26.8 

25.7 

20.7 

28,7 

30.2 

31.0 

33.4 
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BUTTER AND EGGS-Continued. 

Average price received ly farmers on the first day of each month Continued. 

EGGS. 



Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

United States 

30.4 

22.1 

16.5 

14.9 

14.7 

14.5 

14.2 

15.5 

17.4 

20.0 

23.5 

28.7 

North Atlantic 

39.8 

27.6 

22.5 

19.2 

17.5 

18.6 

19.9 

^.8 

25.1 

27.7 

32.6 

38.8 

South Atlantic 

29.6 

21.0 

16.9 

15.8 

16.1 

15.7 

16.4 

16.9 

18.3 

20.8 

23.5 

27.3 

N.C. E. Miss.R 

30.6 

21.3 

15.8 

14.5 

14.5 

14.1 

13.7 

15.0 

16.4 

19.0 

23.3 

28.3 

N. 0. W. Miss.R.... 

26.7 

20.1 

14.1 

12.9 

13.3 

12.6 

11.1 

12.0 

14.2 

16.6 

20.1 

25.9 

Southcentral 

26.2 

19.7 

14.1 

13.2 

13.2 

12.6 

12.2 

13.2 

15.0 

17.4 

18.9 

23,3 

Par Western 

39.2 

32.7 

25.5 

20.0 

18.9 

20.2 

21.5 

23.3 

26.8 

30.5 

34.2 

39.2 


Receipts o^ eggs at seven leading marhets in the United States, 1891-1910. 

[From Board of Trade, Chamber of Commerce, and Merchants’ Exchange Reports.] 


Year. 


[New York. 


Chicago. 


Boston. 


St. Louis. 


Cincin- 

nati. 


Milwau- 

kee. 


[San Fran-l 
cisco. 


Total. 


1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

1909. 

1910. 

1911. 


1891-1895., 

1896-1900., 

1901-1905., 

1900-1910., 


1911. 

January,... 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
Becember. . 


Cases. 

1,867,681 

2,022,008 

2,113,180 

2,323,511 

2,243,349 

2,633,932 

2,719,987 

2.542.090 
2,624,424 
2,799,937 
2,909,194 
2,743,642 

2.940.091 
3,215,924 
3,477,638 
3,981,013 
4,262,153 
3,703,990 
3,903,867 
4,377,413 
5,016,721 


Cases. 

1,508,417 

1,955,696 

1,718,061 

2,097,179 

2,115,974 

2,301,499 

1,962,134 

2,147,950 

2,096,100 

2,475,473 

2,783,709 

2,659,340 

3,279,248 

3,113,858 

3,117,221 

3,583,878 

4,780,356 

4,569,014 

4,557,906 

4,492,483 

4,707,335 


Cases. 

641,203 

688,227 

718,653 

781,918 

781,812 

875,518 

912,712 

889,216 

900,219 

986,367 

1,040,555 

1,053,165 

1,164,777 

1,122,819 

1,395,385 

1,709,531 

1,594,576 

1,436,786 

1,417,397 

1,431,686 

1,441,748 


Cases. 

501,313 

469,216 

562,359 

198,773 


796,490 

894,906 

898,984 

751,224 

920,682 

1,022,646 

825,999 

959,648 

1.216.124 
980,257 

1.023.125 
1,288,977 
1,439,868 
1,395,987 
1,368,280 
1,736,803 


Cases. 

1262,694 

272,661 

318,881 

321,011 

267,494 

361,265 

339,457 

306,423 

389,543 

414,623 

493,218 

464,799 

338,327 

377,263 

420,604 

484,208 

588,636 

441,072 

519,652 

504,739 

605,131 


Cases. 

90,558 

80,396 

83,432 

97,557 

102,773 

106,565 

115,686 

115,652 

110,696 

118,036 

128,179 

114,732 

129,278 

166,409 

159,990 

187,561 

176,826 

207,558 

160,418 

169,352 

170,850 


Cases. 

169,022 

176,964 

157,190 

162,712 

164.407 
164,732 

181.407 
203,380 
237,355 
183,563 
277,500 
285,058 
335,228 
319,637 
307,243 
137,074 
379,439 
347,436 
340,185 
469,698 
588,052 


2,113,946 

2,664,074 

3,057,298 

4,045,687 


1,879,065 

2,196,631 

2,990,675 

4,396,727 


722,363 

912,807 

1,155,340 

1,517,995 


557,320 

852,457 

1,000,935 

1,303,247 


288,548 

362,262 

418,842 

507,661 


90,943 

113,327 

139,718 

180,343 


166,059 

194,087 

304,933 

334,766 


255,316 

36^755 

636,407 

775,904 

847,759 

550,088 

343,439 

398,670 

320,830 

256,233 

135,594 

128,726 


150,534 

190,203 

522,578 

769,663 

812,434 

693,276 

456,327 

429,900 

281,388 

199,827 

125,268 

75,937 


26,708 

66,674 

157,773 

233,114 

294,577 

224,633 

128,364 

118,685 

68,961 

53,137 

36,741 

32,375 


72,347 

144,652 

249,572 

270,878 

237,454 

189,960 

122,804 

111,117 

95,537 

85,121 

85,358 

72,003 


19,412 

60,007 

101,662 

104,818 

78,024 

45,301 

30,949 

26,134 

29,071 

36,467 

25,686 

47,600 


2,973 

4,784 

16,137 

31,272 

39,381 

20,790 

14,169 

16,556 

10,111 

6,496 

4,754 

3,427 


35,310 

42,634 

68,783 

71,950 

72,884 

54,492 

61,928 

66,657 

37,568 

32,438 

31,149 


Cases. 

5,040,888 

5,665,167 

5,671,756 

6.382.661 
6,330,747 

7.240.001 
7,126,289 
7,103,695 

7.109.661 
7,898,681 

8.655.001 
8,146,735 
9,146,597 
9,532,034 
9,858,338 
11,106,390 
13,070,963 
12,145,724 
12,295,412 
12,813,651 
14,266,640 


5,818,244 

7,295,645 

9,067,741 

12,286,426 


562,600 

876,709 

1,752,912 

2,257,599 

2,382,513 

1,778,545 

1,147,980 

1,157,720 

843,466 

669,719 

444,550 

392,327 


1 Year ending AugJ 31. Subsequent years are calendar years. 
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CHEESE. 

International trade in cheese^ 1906-1910} 

EXPORTS. 


1906 1907 1908 1909 1910 


Pounds. Pounds. Pounds. Pounds. Pounds. 
6,606,741 5,674,170 5,598,139 5,218,136 7,091,202 

213,316,430 189,381,875 172,081,891 177,259,042 186,665,789 

22,058,487 25,584,535 24,272,447 26,103,125 29,961,616 

2,629,673 2,891,803 3,387,843 2,381,409 1,858,257 

42,314,633 46,607,032 43,711,481 44,054,742 57,436,885 

104,742,665 113,648,000 118,253,711 124,070,366 122,771,456 

14,695,072 26,525,296 31,449,376 44,867,984 50,614,480 

1,796,576 1,468,094 3,758,259 4,817,773 3 5,330,249 

61,935,107 62,213,331 67,654,558 69,217,606 69,391,549 

22,376,340 10,341,335 10,190,843 3,601,214 2,768,681 

8.359.652 8,335.667 8.295,000 8,645,000 3 9,587,000 

500,831,376 I 492,671,138 | 488,653,548 | 610,036,397 | 543,477,164 

IMPORTS. 

Argentina Jan. 1 7,304,669 7,304,669 8,085,698 

Australia Jan. 1 304,951 299,711 566,808 

Austria-Hungary Jan. 1 8,950,545 9,118,758 9,748,838 

Belgium Jan. 1 30,333,690 32,278,995 31,051,362 

Brazil Jan. 1 3,784,774 3,632,090 3,456,121 

Britisli South Africa. . Jan. 1 5,752,252 4,761,140 4,459,453 

Cuba Jan. 1 4,078,517 5,232,438 4,147,120 

Denmark Jan. 1 1,782,437 1,784,642 1,686,536 

Egypt Jan. 1 10,064,909 8,660,856 9,072,778 

France Jan. 1 44,714,972 46,137,701 50,011,189 

Germany 2 Jan. 1 48,187,525 44,760,881 45,689,689 

Italy Jan. 1 10,398,982 10,294,042 16,953,323 

Russia Jan. 1 3,179,913 3,463,940 3,437,180 

Spain Jan. 1 4,255,835 4,398,856 4,631,113 

Switzerland Jan. 1 5,541,979 7,048,617 6,664,703 

United Kingdom Jan. 1 289,371,824 259,833,392 251,908,608 

United States Jan. 1 29,975,017 34,238,459 33,793,726 

Other countries 21,271,863 20,753,867 19,761,000 

Total 529.254.654 503.993.043 604.914.245 

1 See ** General note,” p. 526. 3 Preliminary. 

2 Not including free ports prior to Mar. 1, 1906. < Year preceding. 


SHEEP AND WOOL. 

Number j price per head, and fartn value of sheep on farms in the United States, 1867-191^. 


Year.* 

Number. 

Price 
per head 
Jan. 1. 

Farm value 
Jan, 1. 

Year. 

Number. 

Price 
per head 
Jan. 1. 

Farm value 
Jan. 1. 

1867 

39,385,000 

$2.50 

$98,644,000 

1890 

1 44,336,000 

$2.27 

$100,660,000 

1868 

38,992,000 

1.82 

71,053,000 

1891 

i 43,431,000 

2.50 

108,397,000 

1869 

37,724,000 

1.64 

62,037,000 

1892 

i 44,938,000 

2.58 

116,121,000 

1870 

40,853,000 

1.96 

79,876,000 

1893 

i 47,274,000 

2.66 

125,909,000 

1871 

31,851,000 

1 2.14 

68,310,000 

1894 

45,048,000 

1.98 

89,186,000 

1872 

; 31,679,000 

i 2.61 

82,768,000 

1895 

42,294,000 

1.58 

66,686,000 

1873 

I 33,002,000 

1 2.71 

89,427,000 

1896 

38,299,000 

1.70 

65,168,000 

1874 

33,938,000 

2.43 

82,353,000 

1897 

36,819,000 

1.82 

67,021,000 

1875 

33,784,000 

2,55 

86,278,000 

1898 

37,657,000 

2.46 

92,721,000 

1876 

35,935,000 

2. 37 

85,121,000 

1899 

39,114,000 

2.75 

107,698,000 

1877 

35,804,000 

2.13 

76,362,000 

1900 

41,883,000 

2.93 

122,666,000 

1878 

35,740,000 

2.21 

78,898,000 

1901 

69,757,000 

2.98 

178,072,000 

1879 

3S, 124,000 

2.07 

78,965,000 

1902 

62,039,000 

2.66 

164,446,000 

1880 

40,766,000 

2.21 

90,231,000 

1903 

63,965,000 

2.63 

168,316,000 

1881 

43,570,000 

2.39 

104,071,000 

1904 

51,630,000 

2.59 

133,530,000 

1882 

45,016,000 

2.37 

106,596,000 

1905 

45,170,000 

2.82 

127,332,000 

1883 

49,237,000 

2.53 

124,366,000 

1906 

50,632,000 

3.54 

179,056,000 

1884 

60,627,000 

2.37 

119,903,000 

1907 

63,240,000 

3.84 

204,210,000 

1885 

50,360,000 

2.14 

107,961,000 

1908 

54,631,000 1 

3.88 

211,736,000 

1886 

48,322,000 

1.91 

92,444,000 

1909 

56,084,000 ! 

3.43 

192,632,000 

1887 

44,759,000 

2.01 

89,873,000 

1910 

57,216,000 

4.08 

233,664,000 

1888 

43,645,000 

2.05 

89,280,000 

1911 

53,633,000 

3.91 

209,535,000 

1889 

42,599,000 

2.13 

90,640,000 

1912 

52,362,000 

3.46 

181,170,000 


8,884,664 

367,504 

10,483,755 

30,623,564 

3,241,214 

4,329,228 

4,106,493 

1,739,429 

8,947,118 

47,420,285 

46,292,191 

17,438,827 

3,476,651 

4,422,370 

6,041,045 

261,227,232 

37,795,606 

22,321,000 

619,058.076 


9,535,944 

303,155 

12.536.899 

31.494.724 
<3,241,214 

4,726,520 

4,807.741 

1,357,813 

9,229,798 

48.991.724 
46,011,104 

14.760.899 
3 3,618,503 

4,882,058 
6,308,683 
267,878,240 
43,966,873 
3 22,600,000 

636.151.892 


Country. 

Year 

begin 

ning- 


Bulgaria 

Jan. 

1 

Canada 

Jan. 

1 

France 

Jan. 

1 

Germany 2 

Jan. 

1 

Italy 

Jan. 

1 

Netherlands 

Jan. 

1 

New Zealand 

Jan. 

1 

Russia 

Jan. 

1 

Switzerland 

Jan. 

1 

United States 

Jan. 

1 

Other countries 




Total 
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Imports, exports, and average prices of sheep, 1892-1911. 


Year ending Jime 30— 

Imports. 

Exports. 

Number, 

Value. 

Average 

import 

price. 

Number. 

Value. 

Average 

export 

price. 

1892 

380,814 


53.78 

46,960 

$161,105 

$3.43 

1S93 

459,484 

1,682,977 

3.66 

37,260 

126,394 

3.39 

1894 

242,668 

788,181 

3.25 

132,370 

832,763 

6.29 

1S95 

291,461 

682,618 

2.34 

405,748 

2,630,686 

6.48 

1896 

322,692 


2.65 

491,565 

3,076,384 

6.26 

1897 


1,019,668 

2.51 

244,120 

1,531,645 

6.27 

189S 

392,314 

1,106,322 

2.82 


1,213,886 

6.08 


345,911 

1,200,081 

3.47 

143,286 

853,555 

. 5.96 

1900 

381,792 

1,365,026 

3.58 

125,772 

733,477 

' 5.83 

1901 

331,488 

1,236,277 

3.73 

297,925 

1,933,000 

6.49 

1902 

266,953 

956,710 

3.58 


1,940,060 

5.41 

1903 

301,623 

1,036,934 

3.44 ^ 

176,961 

1,067,860 

6.03 

1904 



3.42 

301,313 

1,954,604 I 

6.49 

1005 

180,942 

704,721 

3.77 

268,365 

1,687,321 i 

6.29 

1906 

240,747 

1,020,359 

424 

142,690 

804,090 

5.64 

1907 

224,798 

1,120,425 

498 i 

135,344 

750,242 

5.54 


224,765 

1,082,606 

4S2 i 

■nmtitui 

589,285 

5.83 





67,656 

365, 155 

5.40 

1910 

126,152 

696,879 

5.52 

44,517 

209,000 

4.09 

1911 

53.465 

377.625 

7.06 

121,491 

! 636,272 

5.24 


Kumher, average price per head, and farm valixe of sheep on farms in the United States, 

Jan. 1, 1912 and 1911. 


State and Division. 


Average farm price 
per head Jan. 1. 

Farm value Jan. l.i 




1911 

1912 

1911 

Maine 

186 

198 

$4.10 

$4.17 

$763 

$828 

New Hampshire 

43 

45 

4.30 

4.48 

185 

202 

Vermont 

117 

119 

4.30 

4.77 

503 

568 

Massachusetts 

35 

35 

4.80 

5.42 

168 

190 

Bhode Island 

7 

7 

4.60 

4.83 


34 

Connecticut 

21 

22 

4.60 

5.81 

97 

128 

New Yorlc 

911 

930 

4.40 

5,38 

4,008 

5,003 

New Jersey 

30 

31 

5.20 

5.51 

156 

171 

Pennsylvania 

883 

901 

4.30 

4.84 

3,797 

4,361 

North Atlantic 

2,233 

2,288 

4.35 

5.02 

9,709 

11,483 

Delaware 

8 

8 

4.30 

4.52 

34 

36 

Maryland 

230 

237 

4.40 

4.95 

1,012 

1,173 

Virginia 

781 

805 

3.60 

4.32 

2,812 

3; 478 

West Virginia 

838 

901 

3.90 

4.48 

3,268 

4,036 

North Carolina 

193 

203 

2.80 

2.98 

540 

605 

South Carolina 

34 

34 

2.80 

2.80 

95 

95 

Georgia 

174 

179 

2.00 

2.25 

348 

403 

Florida 

m 

119 

2.10 

1.99 

252 

237 

South Atlantic 

2,378 

2,486 

3.52 

4.05 

8,361 

10,063 

Ohio 

3,694 

4,104 

3.40 

1 4.27 

1 12,560 

17,524 

Indiana. 

1,372 

1,444 

4.20 

1 6.09 

i 5,762 

7,350 

Elinois 

1,068 

1,124 

4.40 

5.17 

; 4,699 

6,811 

Michigan 

2,276 

2,421 

3. CO 

4.61 

8,194 

11,161 

W’iseonsin 

847 

856 

I 3-90 

4.47 

3,303 

3,826 

North Central East of Mississippi Biver. 

9,257 

9,949 

3.73 

4.59 

34,518 

45,672 


I Expressed in thousands; 000 omitted. 
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SHEEP AND WOOL—Continued. 


Number^ average 'price per heojdy a'nd farm value of sheep on farms in the United States, 
Jan. 1, 1912 and 1911 — Continued. 


state and Division. 

Number Jan. l.i 

Ave age farm price 
per head Jan. 1. 

Farmvalue Jan. 1.1 

1912 

1911 

1912 

1911 

1912 

1911 

Minnesota 

600 

625 

$3.60 

$3.96 

$2,160 

$2,475 

Iowa 

1,201 

1,226 

4.30 

5.07 

5,164 

6,216 

Missouri 

1,755 

1,847 

3.80 

4.34 

6,669 

8,016 

North Dakota 

287 

293 

3.60 

3.84 

1,033 

1,125 

South Dakota 

605 

672 

3.30 

3.83 

1,996 

2,574 

Nebraska 

382 

382 

3.60 

4.07 

1,376 

1,555 

K!ansas 

326 

326 

3.80 

4.15 

1,239 

1,363 

North Central West of Mississippi River. 

5,156 

5,371 

3.81 

4.34 

19,636 

23,314 

Kentucky 

1,320 

1,404 

3.70 

4.11 

4,884 

5,770 

Tennessee 

762 

811 

3.00 

3.52 

2,286 

2,855 

Alabama 

140 

146 

2.20 

2.32 

308 

339 

Mississippi 

214 

214 

2.20 

2.30 

i 471 

492 

Louisiana 

176 

178 

2.00 

1.81 

352 

322 

Texas 

2,032 

1,954 

2.80 

2.83 

5,690 

5,530 

Oklahoma 

72 

71 

3.30 

3.60 

238 

257 

Arkansas 

134 

141 

2.30 

2.43 

308 

343 

South Central 

4,850 

4,919 

3.00 

3.23 

14,537 

15,908 

Montana 

5,011 

5,220 i 

3.30 i 

3.44 

16,536 

17,957 

Wyoming 

4,969 

5,019 

2.80 

3.46 

13,913 

17,366 

Colorado 

1,579 

1,611 

3.00 

3.60 

4,737 

5,800 

New Mexico 

3,300 

3,113 

2.80 

3.12 

9,240 

9,713 

Arizona 

1,510 

1,411 

4.30 

3.54 

6,493 

4,995 

Utah 

1,990 

2,010 

3.80 

3.79 

7,562 

7,618 

Nevada 

1,444 

1,444 

3.80 

4.02 

5,487 

5,805 

Idaho 

2,951 

2,951 

3.60 

3.96 

10,624 

11,686 

Washington 

486 

486 

8.50 

4.27 

1,701 

2,075 

Oregon 

California 

2,592 

2,672 

3.30 

3.91 

8,554 

10,448 

2,656 

2,683 

3.60 

3.59 

9,562 

9,632 

Far Western 

United States 

28,488 

28,620 

3.31 

3.60 

94,409 

103,095 

62,362 

53,633 

3.46 

3.91 

181,170 

209,535 


Wholesale prices of sheep per 100 pounds^ 1898-1911. 


Bate. 


Chicago. 


Inferior to 
choice. 


Cincinnati. 


St. Louis. 


Good to extra. 


Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

$2.50 

$5.25 

$3.10 

$4.75 

$3.00 

$5.00 

$2.00 

2.50 

5.65 

3.00 

5.00 

3.00 

5.60 

2.25 

2.00 

6.50 

1.25 

6.00 

3.40 

6.25 

2.75 

2.50 

5.15 

2.10 

5.00 

3.00 

5.10 

1.60 

1.25 

6.50 

2.50 

5.75 

3.65 

6.35 

2.00 

1.25 

7.00 

2.60 

6.25 

3.50 

6.25 

2.25 

1.50 

6.00 

2.75 

4.60 

3.75 

5.65 

2.00 

3.80 

6.30 

3.60 

5.50 

4.60 

6.35 

2.75 

3.00 

7.00 

3.85 

5.75 

5.00 

6.45 

2.50 

2.00 

7.25 

3.66 

5.90 

4.25 

7.00 

2.25 

2.50 

5-75 

4.26 


5.00 

5.50 

2.50 

2.50 

6.75 

4.50 

5.26 

4.25 

6.35 

3.00 

3.25 

7.00 

4.65 


5.25 

6.50 

8.00 

3.00 

7.00 

4.60 

5.25 

6.50 

6.90 

3.00 

2.00 

6.76 

4. 10 


4.75 

5.90 

3.25 

2.50 

6.60 

3.60 


6.00 

5.50 

2.60 

2.50 

5.25 


3.85 

4.40 

4.50 

2.00 

2.25 

6.60 

1 3.26 


4.25 

4.65 

2.00 


natives. 


Kansas City. 


Native. 


High. 


1899.. 

1900. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 


1908. 


January... 

February. 

March 

AprU 

May 

June 

July 

August... 


$5.2,5 

6.85 

6.50 

6.00 

6.50 
6,80 
6.00 
6.90 

6.75 

7.75 


6.10 
6.10 
7.15 
6.50 
5. 

5. 

6 . 

4. 
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Wholesale prices of sheep per 100 pounds, 1898-1911— Contiawd. 


September 
October. . . 
November 
December, 


Giicago. Cincinnati. 


Low. High. 


February 


September 

October... 

November 

December. 


February 


September 

October... 

November 

December, 


January., 
February - 


September 
October. . . 
November 
December. 


2.00 9.30 3.00 


2.00 6.90 3.35 5.75 


4.25 

6.65 

2,00 

■ 

6.30 

4.00 


7.25 

5.50 


8.50 

6.00 

BftM 

8.75 

6.00 

5.76 

8.30 

4.50 

5.00 


4.00 

4.25 

4.60 { 

3.85 

4.25 

4.50 * 

3.00 

4.35 

4.75 

3.50 

4.26 

4.50 

3.25 

3.76 

4.20 

2.00 

Qgjl 

4.25 

2.56 

3.75 

8.75 

IB 


3.50 

4.50 

4.25 

4.60 

3.25 

4.25 

4.15 

4.75 

3.75 

5.15 

4.65 

5.00 

3.35 

4.50 

4.05 

6.00 

3.25 

4.00 

4.35 

4. 85 

2.55 

4.00 

3.50 

4.90 

2.75 

3.50 

3.75 

4.20 

2.50 

3.50 

3.50 

4.50 

2.50 

3.50 

3,65 

4.00 

2.50 

3.50 

4.00 

4.25 

2.40 

3.25 

4.00 1 

4.15 

2.50 

3.50 

4.00 

4.50 

2.40 

5.15 

3.50 

5.00 


L Includes yearlings and lambs. 
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SHEEP AND WOOL — Continued. 

Wool 'product of the United States, 

{Estimates of National Association of Wool Manufacturers.] 


State and year. 



Maine 

New Hampshire 

Vermont 

Massachusetts 

Bhode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

West Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Missouri 

North Dakota 

South Dakota 

Nebraska 

Kansas 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Louisiana 

Texas 

Oklahoma 

Arkansas 

Montana 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

United States. 1911., 
1910. 
1909. 
1908. 
1907. 
1906. 
1905. 
1904. 
1903. 
1902. 
1901. 
1900. 
1899,. 



Pm-nds. 

900.000 

198.000 

585.000 

143,750 

30.000 

82.500 

4.030.000 

93.500 

4.225.000 

27.500 

742,400 

2.025.000 

3. 450.000 

562.500 

112.500 

700.000 

325.000 

18. 850. 000 

5.525.000 

4.900.000 

10.880.000 

4.387.500 

3.360.000 

6.076.000 

8.050.000 

1.812.500 

3,643,750 

1.625.000 

1. 687.500 

3.800.000 

2.162.500 

390.000 

640.000 

536.500 

9.450.000 

390.000 

400.000 

34.875.000 
34,000,000 ’ 

9.100.000 

20.250.000 

5.950.000 

13.600.000 

5.775.000 

16.600.000 

3.700.000 

15.300.000 

11.900.000 
318,547,900 

321,362, 750 

328. 110.749 
311,138,321 

298.294.750 
298,915,130 
295,488,438 

291.783.032 

287,450,000 

316.346.032 
302,502,328 
288,636,621 
272, 191,330 


Pounds. 

522.000 
102, 960 

292,500 

83,375 

17,400 

47,850 
2, 055, 300 
49,555 

2.197.000 
15,125 

408,320 

1.296.000 

1. 759.500 

326.250 

65,250 

392.000 

195.000 

9.425.000 

2.983.500 

2.548.000 

5.440.000 
2,325,375 
1,747,200 

3.159.500 

4.266.500 

670. 625 

1.417.500 

601. 250 

690. 625 

2.356.000 

1.297.500 

234.000 
371,200 
316,535 

3.118.500 

117.000 

240.000 

12, 903, 750 

10 . 200.000 

2.912.000 

6.885.000 

1.963.500 

4.590.000 

1,905,750 

5.775.000 

1 . 110.000 

4.743.000 

3.927.000 
139,896, 195 
141,805,813 
142,223,785 
135,330,648 
130,359, 118 
129,410,942 
126,527,121 
123,935, 147 
124,366,405 
137,912,085 
126,814,690 
118,223,120 
113,958,468 


1 Totals include pulled wool. 
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December 
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February 

March 

April 

May.. 

June 

July 

August 

September 

October 

November 

December. 

Year 
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Wholesale prices of wool per pound, 1898-1911. 


Date. 

Boston. 

Philadelphia. 

St. Louis. 

Obio XX, 
washed. 

Ohio XX, 
washed. 

Best tub- 
washed. 

Low. 

High. 

Low. 

High. 

Low. 

High. 


Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

1S9S 

27 

30 

28 

31 

2.^ 

30 

1S9D 

2o\ 

38 

25} 

36 

25} 

35 

1900 

27 

38 

27 

37 

28 

36 

1901 

26 

28 

25 

28 

24 

29} 

1902 

27 

32 

26 

32 

24 

29 

1903 

30 

35 

30 

34 

27 

31 

1904 

32 

36 

31} 

33} 

30} 

41 

190j 

34 

37 

34 

36 

37 

43 

1903 

33^ 

36 

33 

35 

31 

40 

1907 

33 

35 

33 

34 

33 

38 

9 190S. 







JaauaiT 

34 

35 

S3 

34 

33 

33 

Febru^y 

33 

34 

33 

33} 

33 

33 

March 

33 

34 

32} 

S3 

30 

33 

April 

32 

34 

32 

32} 

24 

30 

Mav 

30 

32 

31 

32 

22 

25 

Jmie 

30 

32 

30 

31 

25 

21\ 


32 

33 

31 

32 

27 

27 

August 

32 

33 

32 

33 

27 

" 27 

Septemher 

32 

83 

32 

33 

26 

27 

October 

32 

33 

32 

33 

26 

27 

November 

32} 

S3 

32 

33 

26 

29 

December 

32} 

35 

33 

33} 

28 

30 

Year 

30 

35 

30 

34 

22 

33 

1909. 







January 

34 

35 

32 

83 

30 

31 

Februco-y.. 

34 

35 

32 

33 

31 

32 

March 

34 

35 

32 

33 

31 

32 

April 

34 

35 

33 

34 

31 

32 


34 

35 

34 

35 

32 

38 

June 

35 

36 

34 

35 

36 

38 


35 

36 

34 

35 

36 

36} 

August 

35 

36 

34 

35 

36 

S7| 

September 

35 

37 

34 

35 

37 

37} 

October 

36 

37 

34 

35 

37 

38 

November 

37 

3S 

34 

35 

38 

38 

December 

37 

38 

34 

35 

37 

38 

Year 

34 

38 

32 

35 

30 

38 

1910. 







Januarv ! 

37 

38 

34 

35 

37 

37 

Febmarv 

37 

38 

34 

35 

37 

37 

March 

36 

38 

34 

35 

36 

37 

April 

33 

37 

33 

35 

36 

36 

May 

33 

34 

32 

34 

33 

36 

June 

32 

34 

31 

33 

31 

33 


30 

32 

30 

32 

32 

33 

August 

SO 

30 

30 

31 

33 

33 

September 

30 

30 

30 

31 

33 

33 

October 

30 j 

30 

30 

31 

33 

33 

November ! 

30 

32 

30 

31 

33 

83 

December 

31 

32 1 

30 

SI 

33 

33 

Year 

30 

3S 

30 

35 

31 

37 

1911. 







Januarv 

31} 

' 32 

30 

31 

33 

33 

February 

31} 

32 

30 

31 

33 

33 

March 

31 

32 

30 

31 

31 

33 

April 

28 

29 

29 

30 

28 

30 


27 

29 

27} 

, 29 

28 

31 

June 

27 

28 

27} 

28 

30 

31 


27 

28 

27} 

28 

30 

30 

August 

28 

29 

27} 

28 

30 

30 

September 

28 

28 

27 

; 28 

31 

31 

October, 

28 

28 

27 

! 28 

30 

31 

November 

28 

28 

27 

28 

30 

30 

December 

28 

28 

27 

28 

i 30 

30 

Year 

27 

32 

27 

31 

28 

33 
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SHEEP AND WOOL— Continued. 


International trade in wool^ 1906-1910} 

EXPORTS. 


Country. 

Year be- 
ginning. 

190G 

1907 

1908 

1909 

1910 




Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Algeria 

Jan. 

1 

26,962,307 

26,624,118 

1 16,233,514 

2 27,224,960 

2 22,124,480 

Argentina 

^an. 

1 

328,731,186 

341,297.532 

386,994,937 

598,032,199 

389,512,862 

332,010,555 

708,644,403 

Australia 

^an. 

1 

523,026,207 

637,836,689 

641,157,751 

Belgium 

Jan. 

1 

, 40,098,225 

40,778,437 

40,465,085 

32,108,670 

40,651,742 

241,457,748 

British India 

Jan. 

1 

1 44,870,964 

44,194,774 

63,052,315 

54,458,894 

British South Africa. . . 

Jan. 

1 

104,516,265 

116,472,023 

122,443,992 

150, 630, 571 

139,488,573 

Chile 

^an. 

1 

28,978,611 

31,762,088 

32,430,184 

29,340,964 

50,057,733 

27,749,867 

China 

!Jan. 

1 

i 46,205,733 

39,429,333 

33,441,467 

31,091,867 

France 

! Jan. 

1 

' 79,399,693 

84,639,488 

72,337,175 

' 91,793,812 

82,685,948 

Netherlands 

Jan. 

1 

27,585,904 

20,296,466 

26,359,444 

27, 620,247 

20, 836, 188 

New Zealand... 

Jan. 

1 

159,849,207 

177,535,594 

168,035,607 

198,021,725 

2 204,368,957 

Peru 

Jan. 

1 

10,066,289 

8,393,192 

6,743,297 

8,375,328 

1 3 8,375,328 

Russia 

Jan. 

1 

41,919,341 

30,351,617 

32,203,800 

14,409,079 

29,629,433 

2 20,828,252 
23,935,503 

Spain 

Jan. 

1 

26,552,450 ! 

14,373,068 

36,906,860 

Turkey < 

United Kingdom 

Mar. 

14 

40,156,583 

40,156,583 

40, 156, 583 

40,156,583 

40, 156, 583 

Jan. 

1 

29,808,700 

31.148,692 

38,311,090 

84.129.000 

77.213.000 

62,941,681 

5 128,708,080 
100,090,000 

38,185,983 

Uruguay 

Other countries 

July 

1 

90, 743, 833 
105, 659, 951 

99,840,335 

85,230,391 

5 92,782,796 
2 100,171,000 

Total 



1,755,131,449 

1,888,191,052 

1,804,217,391 

2,115,772,647 

2, 189,350,925 


IMPORTS. 


Austria-Hungary 

Jan. 

1 

52,973,098 

62,919,967 

60,634,821 

67,222,884 

61,262,968 

Belgium 

Jan. 

1 

134,875,551 

148,253,340 

131,118,370 

131,380,685 

355,584,811 

British India 

Jan. 

1 

22,387,912 

20,626,006 

18,470,491 

20,252,059 

20,497, 152 

Canada 

Jan. 

1 

6,164,318 

6,406,325 

4,468,680 

8,235,570 

6,435,074 

France 

Jan. 

1 

537,763,155 

554,982,155 

504,910,496 

622,749,015 

607,877,004 

Germany 6 

Jan. 

1 

431,306,075 

439,917,329 

430,676,566 

471,480,166 

471,055,339 

Japan 

Jan. 

1 

13,413,886 

22,684,732 

9,416,601 

7,764,818 

9,843,913 

Netherlands 

Jan. 

1 

34,408,944 

24,081,^28 

31,714,118 

28,612,749 

25,867,813 

Russia 

Jan. 

1 

69,586,429 

78,494,890 

71,353,043 

94,975,797 

2 82,951,102 

Swed®i 

Jan. 

1 

10,807,336 

5,761,347 

7,184,385 

6,856,083 

5,736,464 

Switzerland 

Jan. 

1 

11,464,696 

10,323,804 

11,097,626 

11,524,546 

11,154,394 

United Kingdom 

Jan. 

1 

406,403,772 

527,766,993 

470,804,920 

600,198,977 

548,445,334 

United States 

Jan. 

1 

196,844,298 

188,305,955 

142,659,384 

312,131,171 

180,134,981 

Other countries 


.... 

44,973,076 

44,401,449 

48,431,000 

54,445,000 

2 60,894,000 

Total 



1,972,372,044 

2,124,916,220 

1.942,740,501 

2,336,819,519 

2,447,740,349 


1 See " General note,” page S26. < Data for 1906. 

Preliminary. 6 Year beginning Jan. 1. 

3 Year preceding. « Not including free ports prior to Mar. 1, 1906. 


SWINE. 

Numher and farm value of swine on farms in the United States, 1867-1912. 
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SWINE — Continued. 


Number^ average farm price per head^ and farm value of swine on farms in the United 
States, Jan. 1, 1912 and 1911. 


State and Division. 


Maine 

New Hampshire. 

Vermont 

Massachusetts.. . . 

Rhode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 

North Atlantic. 

Delaware 

Maryland., 

Virginia 

West Virginia 

North Carolina. .. 
South Carolina. . . 

Georgia 

Florida 

South Atlantic- 


Ohio 

Indiana.. 
Illinois. . . 
Michigan. 
Wisconsin 


North Central East of Mississippi River. 


Minnesota 

Iowa 

Missouri 

North Dakota. 

South Dakota 

Nebraska 

Kansas 

North Central West of Mississippi River. 


Kentucky 

Tennessee. 

Alabama 

Mistissippi 

I^uisiana 

Texas 

Oklahoma 

Arkansas 

South Central, 


Montana 

Wvomini 


Colorado 

New Mexico.. 

Arizona 

Utah 

Nevada 

Idaho 

Washington.. 

Oregon 

California 


Par Western. 


United States, 


Number 

Jan. 1.1 

Average i 
head J 

mce per 
an. 1. 

Farm value Jan. l.i 

1912 

1911 



1912 

1911 

101 

95 

$11.50 

$13. 10 

$1,162 

$1,244 

53 

51 

10.50 

11. 70 

556 

597 

111 

106 

10.00 

10. SO 

1,110 

1,145 

117 

115 

11.30 

12.20 

1,322 

1,403 

16 

15 

12.00 

12.50 

192 

188 

60 

58 

11.60 

13.00 

696 

754 

777 

733 

10.20 

11.60 

7,925 

8,003 

165 

162 

11.30 

13.00 

1,864 

2,106 

1,141 

1,066 

10.00 

11.50 

11,410 

12,259 

2,541 

2,401 

10.32 

11.74 

26,237 

28,199 

59 

54 

7.20 

9.50 

425 

513 

345 

338 

8.00 

8.80 

2,760 

2,974 

880 

854 

6.30 

7.50 

5,544 

6,405 

363 

367 

6.70 

7.50 

2,432 

2,752 

1,405 

1,351 

7.40 

7.60 

10,397 

10,268 

797 

745 

8.00 

8.30 

6,376 

6,184 

2,098 

1,873 

6.70 

7.40 

14,057 

13,860 

954 

867 

5.20 

4.60 

4,961 

3,988 

6,901 

6,449 

6. SO 

7.28 

46,952 

46,944 

3,578 

3,727 

8.20 

9.30 

29,340 

34,661 

4,031 

4,156 

7.70 

9.30 

31,039 

38,651 

4,640 

5,155 

8.80 

10.40 

40,832 

63,612 

1,382 

1,396 

8.50 

10.50 

11,747 

14,658 

2,051 

1,899 

9.60 

11.00 

19,690 

20,889 

15,682 

16,333 

8.52 

9.95 

132,648 

162,471 

1,702 

1,702 1 

10.40 

ILIO 

17,701 

18,892 

9,689 

9,055 

9.80 

11.60 

94,952 

105,038 

4,491 

4,882 

7.00 

8.60 

31,437 

41,985 

359 

352 

10,50 

10.40 

3,770 

3,661 

1,104 

1,162 

8.90 

11.00 

9,826 

12,782 

4,267 

3,951 

8.80 

10.90 

37,550 

43,066 

2,808 

3,600 

7.90 

9,90 

22,183 

35,640 

24,420 

24,704 

8.90 

10.57 

217,419 

261,064 

1,724 

1,626 

5.40 

7.20 

9,310 

11,707 

1,574 

1,499 

6.10 

7.40 

9,001 

11,093 

1,533 

1,419 

6.50 

6.90 

9,964 i 

9,791 

1,577 

i,m 

6.50 

6. 30 

10,250 

8,952 

1,642 

1,594 

5.80 

6.20 

9,524 

9,883 

2,544 

2,570 

6.30 

7.70 

16,027 

19,789 

1,410 

1,931 

5.50 

8.30 

7,755 

16,027 

1,738 

1,671 

5.40 

5.90 

9,385 

9,859 

13,742 

13,731 

5.95 

7.07 

81,816 

97,101 

143 

124 

9.90 

10.40 

1,416 

1,290 

43 

41 

8.60 

11.00 

370 

451 

211 

215 

8.00 

9.80 

1,688 

2,107 

50 

46 

8.20 

9.20 i 

410 

423 

22 

18 

10.50 

9.60 

231 

173 

79 

72 

9.00 

9.80 

711 

706 

30 

2S 

10.50 1 

10.10 

315 

283 

212 

196 

8.00 1 

9.20 

1,696 

1,803 

246 

237 

9.50 

10.50 

2,337 

2,488 

258 

235 

8.50 

9.20 

2,193 

2,162 

830 

790 

8.30 

9.50 

6,889 

7,505 

2,124 

2,002 

8.60 

9.69 

18,256 

19,391 

85,410 

65,620 

8.00 i 

9.37 

523,328 

615,170 


t Expressed in thousands; 000 omitted. 
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SWINE — ^Coatinued . 

Wholesale ^prices of live hogs per 100 pounds^ 1898-1911, 


1898. 

1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 


January... 

February. 

Maxell 

AprO 

May 

June 

July 

August 

September 

October... 

November. 

December. 

Year 


January.. 
February 
March. . . 


AprU 

May 

June 

July 

August 

September. 

October 

November. 

December.. 


Year, 


January. . 
February. 
March. . . , 

.Ajpril 

May 

June 

July 

August. . - 
September 
October. , . 
November 
December. 

Year. 


January. . 
February . 

March 

April 

May 

June 

July 

August. . . 
September 
October. . . 
November 
December. 

Year. 


Date. 


190S. 


1£09. 


1910. 


1911. 


Cincinnati. 

St. Louis. 

Chicago. 

Kansas City. 

Packing, fair 
to good. 

Mixed packers. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

$3.13 

$4.45 

$3.10 

$4.65 

S3. 10 


$3,35 

$4.65 

3.45 

4.85 

3.40 

4.85 

3.30 


3.62i 

4.80 

4.45 

5.85 

4.40 

5.75 

3.35 

5.85 

4.40 

5.67i 

5.15 

7.20 

4.90 

7.10 

mSSi\ 

7.40 

6.05 

7.12i 

5.85 


5.80 

8.20 

■la 

8.20 

6-10 

8.174 

4. 15 

7.75 

4.20 

7.60 

3.75 

7.85 

4-35 

7.60 

4.35 

6.25 

4.25 

6.30 


6.37i 

4.47i 

6.074 

HliOl 

6.35 

4.75 

6.35 

3.90 

6.45 

4.55 

6.25 

5.30 

6.95 

5.10 

6.97 




6.874 

4.15 

7.40 

4-00 

7.22 

3. 10 

7.25 


7.15 

4. 15 

4.70 

4.20 

4.62 

3.95 

4.72i 


4.60 

4. 25 

4.85 

4.20 

4.60 


4. 70 


4.50 

4.55 

6.30 

4.40 

6.12 

4.15 1 

6. 35 

4.25 

6.15 

5.50 

6.40 

3.50 

6.15 

5.00 

6.45 

5. 25 

6.00 

5.35 

5.95 

5.30 

5.85 


5.90 

5.15 


5.30 

6. GO 

5.30 

5.90 

5.05 

6. 67J 

5.05 

6.15 

6.35 

7.10 

5.90 

6.90 

5.60 

7. 10 

5. 85 

6.75 

6. 10 

7. 15 

6.25 

6.90 

6.60 


6.15 

6.90 

6.00 

7.35 

6.40 

7.35 

6.05 


6.35 

7. 15 

4.85 

7.00 

5.10 

7. 15 

4.70 


4.90 


5. 10 

6 20 

5.40 

6.05 

4.65 

6.40 

5.20 

6. 10 

5.25 

6.25 

5.30 

■y^l 

4.60 

6. 15 

4.80 

5.95 

4.15 

7.35 

4.20 

7.35 

3.95 



7. 15 

5.75 

6.75 

5.75 


5.20 

16.70 

5.25 

6.40 

6. 15 

7.10 

6.05 

6.75 

5.75 

6.95 

5.70 

6.50 

6.30 

7.30 

6.10 

7.06 

5.95 

7. 15 

6.00 

6.90 

6.80 

7.55 

6.75 

7.45 

6.50 

7.60 

6.60 

7.30 

7.05 

7.55 

6.95 

7.40 

6.75 

7.55 

6.60 

7.45 

7.05 

8.15 

7.10 


6.80 

8.20 

6.85 

7,90 

7.40 

8.40 

7.60 

8.20 


8.45 

7.20 

8.05 

7.75 

8.30 

7.60 


6.95 

8.25 

7.40 

8.00 

7. GO 

8.45 

7.70 



8.60 

7.65 

8.30 

7.25 

8. 15 

7.25 

8.06 

6.85 

8.40 

7.00 

8. 10 

7.55 

8.25 

7.70 

8.40 

7.20 

8.45 

7.40 

8. 20 

7.95 

8.80 

7.80 

8.65 

7.65 

8. 75 

7.90 

8.50 

5. 75 

8.80 

5.75 

8.65 

5.20 

8.75 

5.25 

8.50 

8.00 

9.00 

7.70 

8.85 

7. 75 

9.05 

7.90 

8.65 

8.25 

9.85 

8.00 

9.65 

8.05 

10.00 

8.15 

9,65 

9.75 

11.10 

9.50 


9.45 

11.20 

9.35 

10.90 

9.00 

11.05 

8.85 

11.05 

8.75 

11,00 

8.70 

10.75 

9. 25 

9.90 

9.16 

9,75 

9.05 

9.80 

8.95 

9.60 

9. 10 

9.70 

9.22 

9.67 

9.10 

9.80 

9.05 

9.60 

8.45 

9.40 

8.40 

9.60 

8.30 

9.60 

8.00 

9.30 

8.35 

9.60 

8.00 

9.35 

8.20 

9.70 

7.65 

9.55 

8.85 

10.15 

8.60 

9.95 

8.65 


8.60 

9.80 

8.65 

9.35 

8.25 

9.37 

8.25 


8.00 

9.35 

6. 95 

8.60 

6.80 

8.80 

6.50 


6.90 

8.55 

7.25 

8.20 

7.00 

8.06 

6.80 


7.20 

7. 85 

. 6.95 

11.10 

6.80 

11.05 

6.60 

11.20 

6.90 

10.90 

. 7.85 

8.25 

7.55 

8.22 

7.30 

8.30 

7.55 

8.05 

. 7.25 

7.90 

7.00 

7.97 

6.60 

7.90 

6.80 

7.70 

. 6.75 

7.50 

6.50 

7.25 

6.10 

7.35 

6.35 

7.10 

. 6.15 

6.90 

5.85 

7. 15 

6.66 

6.90 

5.85 

6.65 

. 5.85 

6.50 

5.80 

6.36 

6.35 

6.50 

5.72 

6.15 

. 5.90 

6.65 

5.85 

6.65 

6.55 

6.72; 

5.80 

6.45 

. 6.65 

7.35 

6.35 

7.26 

6.10 

7.50 

6.15 

7.05 

. 7.35 

8.00 

7.10 

7.75 

6.45 

7.95 

6.85 

7.60 

. 6.50 

7.65 

6.55 

7.66 

5.75 

7.80 

6.25 

7.40 

6.10 

6.95 

6.00 

6-50 

5.65 

6.90 

5.65 

6.55 

. 5.75 

6.55 

6.00 

6.46 

6.30 

6.72J 

\ 6.60 

6.60 

5.90 

6.45 

5.90 

6.45 

5.40 

6-60 

5.60 

6.35 

. 5.75 

8.25 

5.80 

8.22 

6.30 

8.30 

5.60 

8.05 


1 Light to heavy. 
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CHICKENS. 

A verage price per pound received by farmers on first of months indicated. 
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TRANSPOBTATION. 

Tonnage carried on railways in the United Statesy 1906-1910.^ 

[Tons of 2,000 pounds.] 


Products. 


Year ending June 30— 


1906 


1907 


1908 


1909 


1910 


FAKM PRODUCTS. 


Animal matter: 
Animals, live. , 


Packing-house products— 

Dressed meats 

Hides (including leather) 

Other packing-house prod- 
ucts 


Total packing-house prod- 
ucts 


Poultry (including game and 


Wool 

Other animal matter. 


Total animal matter. 

V^etable matten 

Cotton 

Fruit and vegetables 


Grain and grain products— 

Grain 

Grain products— 

Flour 

Other grain products 


Total grain and grain prod- 
ucts.. 


Hay 

Sugar. 

Tobacco 

Other vegetable matter. . 


Total vegetable matter 

Total farm products 

OTHER FREIGHT, 


Products of mines 

Products of forests 

Manufactures (except sugar) 

All other (including freight in 
less than carload lots) 


Grand total.. 


Tons. 

11,089,456 


Tons. 

11,727,889 


Tons. 

11,541,195 


Tons, 

11,699,070 


1,813,485 

1,028,148 

2,480,537 


5,322,170 


867,811 

353,436 

1,369,952 


19,002,825 


3,428,880 

8,921,262 


35,856,333 

7,331,610 

5,042,884 


1,952,538 

1,082,585 

2,312,313 


2,081,155 

937,872 

2,054,744 


2,131,803 

1,155,884 

1,982,194 


5,347,436 


5,073,771 


5,269,881 


838,905 

329,786 

2,229,470 


717,201 

317,391 

1,985,592 


713,012 

403,904 

2,507,485 


20,473,486 


19,635,150 


20,593,352 


4,332,664 

9,719,117 


3,419,173 

9,516,962 


3,950,479 

9,762,769 


36,715,384 

7,880,527 

5,698,119 


33,058,061 

6,871,886 

5,153,412 


34,111,231 

7,744,810 

5,210,092 


48,230,827 


5,479,755 

2,793,864 

882,235 

3,258,761 


72,995,584 


91,998,409 


435,450,476 

92,187,351 

118,664,874 

81,863,517 


820, 164,627 


50,294,030 


45,083,369 


47,066,133 


5,847,828 

2,610,287 

928,151 

5,908,281 


5,446,336 

2,689,091 

802,597 

6,397,616 


6,453,515 

2,499,122 

794,433 

6,656,391 


79,640,358 


72,255,034 


100,113,844 


476,899,638 

101,617,724 

135,011,156 

79,542,610 


893,184,972 


91,890,184 


444,216,023 

90,475,081 

102,271,178 

68,363,633 


797,216,099 


96,776, 194 


459,560,732 

97,104,700 

106,178,007 

66,873,132 


826,492,765 


Tons. 

11,502,305 


2,274,220 

1,214,849 

1,760,583 


6,249,652 


698,356 

366,995 

2,476,836 


20,294,144 


3,023,757 

11,339,921 


37,420,965 

8,038,684 

6,005,219 


51,464,868 


5,975,949 

2,848,145 

943,071 

5,989,021 


76,182,842 81,584,732 


101,878,876 


544,604,373 

113,010,825 

136,830,246 

72,139,689 


968,464,009 


1 Compiled from reports of the Interstate Commerce Commission. Original shipments only, excluding 
freight received by each railway from connecting railways and other carriers. 
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TRANSPORTATION— Continued. 


Average receipts by railroads for freight traffic, per short ton per mile, 1890-1910} 


Year ending June 30— 

Group.2 

Total 

United 

States. 

I. 

n. 

m. 

IV. 

V. 

VI. 

vn. 

vm. 

IX. 

X. 

Mean: 

Cent^. 

Cents. 

Cents. 

Cents, 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

1891-1895 

1.302 

0.745 

0.661 

0.765 

0.946 

0.941 

1,215 

1. 138 

1.266 

1.478 

0.874 

1896-1900 

1.173 

.632 

.575 

.618 

.840 

.845 

1.118 

1.005 

1.041 

1. 176 

.762 

1901-1905 

1.173 

.666 

.596 

.682 

.827 

.779 

.976 

.979 

1.014 

1.046 

.763 

1906-1910 

1. 133 

.647 

.593 

.683 

.818 

.744 

.932 

.984 

1.038 

L178 

'.755 

1901 

1.151 

.646 

.568 

.641 

.802 

.789 

1.043 

.971 

1.018 

1.055 

-750 

1902 

1.172 

.664 

.576 

.650 

.816 

.787 

.994 

.978 

.984 

1.037 

.757 

1903 

1. 167 

.667 

607 

.714 

.827 

.774 

.980 

.962 

.974 

1,005 

.763 

1904 

1. 196 

.686 

.620 

.716 

.851 

,779 

.964 

.998 

1.000 

L036 

.780 

1905 

1.179 

.665 

.607 

.691 

.839 

.766 ! 

.900 

.988 

1.096 

1.098 

.766 

1906 

1. 172 

.650 

.594 

.690 ^ 

.813 

.745 

.894 

.947 

1.009 

1.103 

.748 

1907 

1. 145 

.655 

.598 

.703 

.827 

.743 

.933 

.966 

1.051 

1. 163 

.759 

1908 

1. no 

.643 

.594 

.696 

.825 

.735 

.942 

.953 

1,002 

1.204 

.754 

1909 

1.123 

.647 

.589 

.669 

.824 

.748 

.945 

.981 

1.070 

1.223 

.7® 

1910 

1.115 

.641 

.588 

.655 

.802 

.751 

.946 

.971 

1.066 

1.196 

.753 


1 Compiled from reports of the Interstate Commerce Commission. 

2 Group I comprises the railroads of the New England States; Group II, New York (east of Buffalo), 
Peimsylvaiiia (east of Pittsburg), New Jersey, Delaware, Maryland, and northern part of West Virginia; 
Group m. New York (west of Buffalo), Pennsylrania (west of Pittsburgh), Ohio, Indiana, and the south- 
ern peninsula of Michigan; Group W, Virginia, central and southern West Virginia, North Carolina, and 
Soum Carolina; Group V, Kentucky, Tennessee, Geor|ia, Florida, Alabama, Mississippi, and Louisiana 
(east of the Mississippi Eiver); Grouj^VI, northem peninsula of Michigan, Wisconsin, Illinois, Minnesota, 
Iowa, afissomi (nortli of the MissouriBiyeO, North Dakota (east of the Missouri River), and South Dakota 
(east of the Missouri River); Group Vn, North Dakota (west of the Missouri River), South Dakota (west 
of the Missouri River), Nebraska, Montana, Wyoming, and northern Colorado; Group Vni, Mis^uri 
(south of the Missouri River), Arkansas, Kansas, Oklahoma, centrM and southern Colorado, northeastern 
New Mesico, and the “Panhandle” of Texas; Group IX, Texas (except the “Panhandle”) and south- 
eastern New Mexico; Group X, Idaho, Dtsh, Nevada, western New Mexico, Arizona, Oregon, Washington, 
and California. 


Com and wheat: Mean proportional export freight rates per 100 pounds from Kansas 
City and Omaha, by rail, to leading Gulf and Atlantic ports, 1905-1911} 


Year. 

To New Orleans or Galveston 
from— 

From Kansas City or Omaha to— 

Kansas City. 

Omaha. 

Boston or New 
York. 

Philadelphia. 

Baltimore. 


Wheat. 

Com, 

Wheat. 

Com. 

Wheat. 



Com. 

Wheat. 


Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 



Cents. 

Cents. 

1905 

14.8 

216.1 

15.8 

217.4 

22.2 

kIAHIiI 

21.2 

»24.0 

20.7 

s os R 

1906 

16.6 

17.1 

17.5 

18.1 

23.4 

4 21.5 

22L4l^ 

42LS 

21 9 


1907 

16.9 

17.9 

17.9 

18.9 

23.4 

24.4 

22.4 

23.4 

21.9 

22. S 

1908 

17.5 

IS. 5 

18,5 

19.6 

24.0 


23.0 

24.0 

22.5 

23.5 

1909 

17.5 

18.5 

18.5 

19.5 

24.0 

25.0 

23.0 

24.0 

22.5 

23.5 

1910 

17.5 

18.5 

18.6 

19.5 

24.0 


23.0 

24.0 

22.5 

23.5 

1911 

17.5 

18.5 

18.5 

19.5 

24.0 


23.0 

24.0 

22.5 

23.5 


1 Data famished by the Interstate Commerce Commission. 

2 For July 25 to Dec, 31, 1905, inclusive. 

« For second half of 1906 only. 

^Average based upon rates in force for two periods, amounting together to about 30 days. 
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Wheat: Mean annual freight Tates per bushel by lake from Chicago to ports west and east 
of Niagara River, 1871-1910.^ 


{All rates are gold.] 



West of Niagara 
River. 

East of Niagara 
River. 


Bc3alo.2 

1 Depot 

1 Harbor. 

Ogdens- 

burg. 

Montreal. 

Mean: 

1871-1875 

Cents . ' 
6.4 

Cents. 

Cents. 

Cents. 

1876-1880 

4.0 




1881-1885 

2.8 



36.8 

1886-1890 

3.1 



47.5 

1891-1895 

2.0 


6 3.4 

65.6 

1896-1900 

1.9 


73.4 

85.2 

1901-1905 

1.6 

1.6 

93.7 

16 4.9 

1906-1910 

1.4 

1.5 

4.0 

5.0 


1906 

1.7 

1.7 

4.0 

6.7 

1907 ’ 

1.6 

1.6 

4.2 

5.6 

1908 

1.1 

1.2 

4.1 

5.5 

1909 

1.4 

1.4 

3.7 

4.0 

1910 

1.1 

4.0 

3.1 

1911 

1.1 

1.0 

3.2 

3.9 



1 Compiled from weekly quotations in annual reports of the Chicago Board of Trade. 

2 Mean rates to Buffalo from Chicago by sail vessels were: 1871-1875, 6.4 cents; 1876-1880, 4,1; 1881-1885, 
3; and by steam vessels: 1871-1875, 6.3 cents; 1876-1880, 4; 1881-1885, 2.7 cents per bushel. For later years, 
mean rates by sail, when given, were practically the same as by steam vessels. 

3 Average, 1883-1885. ^ Average, 1898-1900. 

4 Average, 1886-1889. 8 Average, 1896-1898. 

5 Average, 1891 , 1893-1895. ® Average, 1901-1903, 1905. 

a Average, 1891, 1892, 1894, 1895. ioi903 only. 


Wheat: Lowest and highest freight rates per bushel by lake to Buffalo from Toledo, Dulv£h 

and Chicago, 1882-1911.^ 


To Buffalo from— 


Year. 

Toledo. 

Duluth. 

Chicago. 



Low. 

High. 

Low. 

High. 


Cents. 

Cents. 

CeiOs. 

Cents. 

Cents.. 

Cents. 

1882 





1.60 

8.50 

1883 





2.20 

5.25 

1SS4 





1,60 

3.00 

1885 



1.50 

5.00 

1.10 

3.76 

1886 

1.75 

3.00 

3.25 

8.00 

2.00 

5.875 

1887 

2.25 

3.00 

5.00 

8.00 

8.00 

6.00 

ISSS 

1.50 

2.123 

2.00 

5.00 

1.70 

4.00 

1889 

1.75 

2.00 

2.00 

6.00 

2.00 

3.60 

1890 

1.60 

2.00 

2.00 

6.00 

1.50 

2.50 

1891 

1.00 

3.00 

1.25 

9.50 

1.00 

5.25 


1.60 

2.50 

2,25 

4.00 

1.00 

8.00 

1893 

1.00 

2.00 

1.26 

3.50 

1.00 

2.75 

1894 

1.00 

2.00 

1.25 

3.00 

.875 

3. 00 


1.00 

2.25 

2.00 

6.00 

1.00 

3.00 

1896 

1.25 

1.75 

1.25 

3.00 

1.25 

2.625 

1897 

1.00 

1.25 

1.00 

2.50 

1.00 

2.625 

1898 

1.00 

1.50 

1.00 

3.60 

1.25 

3.25 

1809 

1.50 

2.00 

2.50 

6.00 

1-875 

3.75 

1900 

1.26 

2.00 

1.50 

3.75 

1.25 

3,00 


1.26 

1.50 

1.125 

3.75 

1.25 

2.50 

1903 

1. 125 

2.00 

1.00 

2.25 

1.375 

2. 125 

1903 

1.125 

1.50 

1.125 

2.75 

1.25 

2.25 


1.00 

1.75 

1.00 

5.00 

1.00 

3.00 


1.125 

2.50 

^ 1.25 

4.00 

1.125 

3.00 

1900 

1.375 

1.50 

1.75 

3.00 

1.375 

2. 126 


1.00 

1.50 

1.00 

2.60 

1.125 

2.00 


1.00 

1.50 

l.OQ 

3.50 

.75 

1.50 

1909 

1.00 

1.60 

LOO 

2.75 

1.10 

2.00 


1.25 

1.25 

1.00 

2.00 

1.00 

1.75 


1.00 

1.25 

.875 

3.00 

.75 

1.50 


1 Compiled from annual reports of the Buffalo Merchants^ Exchange and Buffalo Chamber of Commerce, 
for 1882-1909^ except figures for Toledo, 1905-1909, which were supplied the secretary of the Toledo 
Produce Exchange. Data for later years for Toledo supplied by the^ledo Produce Exchange, for Duluth 
by the Duluth Board of Trade, and for Chicago by the Chicago Board of Trade. 
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Coi^n and wheat: Mean freight rates per bushel from Chicago to New YbrTc, 1876— 1911 


[All rates are gold.] 



Com. 

Wheat. 

Year. 

By lake 
and canal.2 

By lake 
and rail. 

By all rail. 

By lake 
and canal.2 

By lake 
and ran. 

By ah rail. 

Mean: 

1S76-1SS0 

Certs. 

9.93 

^Cents. 

12.04 


Cents. 

16.12 

Cents. 

10.85 

Cents. 

13. 17 

Cents. 

17.96 

1831-1885 

7.07 

9.44 


13.33 

7.69 

10.41 

14.29 

18S6-1S90 

7.18 

9.63 


13.24 

7.87 

10.63 

14.91 

1891-1895 

5.78 

7.12 


12.64 

6.21 

7.72 

13.70 

1896-1900 

4.65 

5.61 


10.20 

5.23 

6. 13 

11.61 

1901-19Q5 

4.54 

5.29 


9.89 

5.21 

5.94 

10,56 

1906-1910 

5.34 

6.87 


9.42 

5.78 

6.62 

10.09 




1901 

4.61 

6. 16 


9.21 

5.11 

5.54 

9.88 

1903 

4.83 

5.51 


9.94 

5.26 

5.89 

10.62 

1903 

4.85 

5.78 


10.54 

5.40 

6.37 1 

11.29 

1904 

3.63 

4.82 


10.38 

4.73 

6.50 

11.12 

1905 

4.76 

6.19 


9.40 

5.53 

6.40 

9.90 

1906 

5.51 

5.72 


9.52 

6.03 

6.35 

10.20 

1907 

6.12 

6.20 


10. 17 

6.65 

7.09 

10.90 

190S 

5,62 

5.79 


9. 89 

6.05 

6.60 

10.60 

1909 

4.87 

5.89 


9.30 

5.24 

6.49 

9.96 

1910 

4.59 

5.77 


8.20 

4.92 

6.57 

8.80 

1911 

4.87 

5.20 


8.96 

5.25 

6.36 

9.60 




1 Data furnislied by the Chicago Board of Trade. » Including Buffalo charges and tolls prior to 1898. 


Meats, packed: Mean railroad freight rates per 100 pounds from Cincinnati to New York^ 

1881-1921. 


Year. 

Rate. 

Year. 

Rate. 

Year. 

Rate. 

Mean: 

1881-1885 

Cents. 

25.1 

25.3 

25.3 

25.8 

25.8 

26.0 

1901 

Cents. 

26.0 

26.0 

26.0 

26,0 

25.0 

26.0 

1907 

Cents. 
26.0 
26.0 
i 26.0 
26.0 
26.0 

1S86-IS90 

1902 

1908 

1891-1895 

1903 

1909 

1S96-1900 

1904 

1910 

1901-1905 

1905 

1911 

1906-1910 

1906 






Live stock and dressed meats: Mean freight rates per 100 pounds from Chicago to New 

York, by rail, 1881-1911. 


Year. 

Cattle. 

Ss 

S 

Sheep. 

Horses and mules. 

Dressed beef. 

Dressed 

hogs. 

i 

Year. 

Cattle. 

i 

A 

1 

OQ 

Horses and mules. 

Dressed beef. 

Dressed 

hogs. 

Refrigerator 

cans. 

Common 

car.s. 

ReMgerator 

cars. 

Common 

cars. 

Mean: 

l0f5. 

1 

Cts. 

as. 

'Cts. 

'Cts. 

as. 

Cts. 


Cts. 

as. 

Cts. 

\as\ 

Cts. 

Cts. 

as. 



60 

1 56.4 


\ 

1903 

28 

30 

30 

601 

45.0 

45.0 

45.0 

1886-1890. :27. 2,29. 2 34. 6! 

i 60 

j 51.0 

48.8 

46.0 

1904 

28 

30 

30 

I 601 

45.0 

45.0 

45.0 

1891-1895. 

27.827.630.01 

60 

1 45.0 

45.0 

45. Ol 

1905 

2S 

30 

30 

60 

45.0! 

45.0 

46.0 

1896-1900. 

127.429.0,29.0 

60 

1 44.0 

44.0 

44. o; 

1906 

2S 

30 

30 

601 

45. 0 

45.0 

45.0 

1901-1905. 

28.030030.0 

60 

i 43,8 

43.8 

43.8' 

1907 

28 

SO 

30 

60 

45.0 

45.0 

45.0 

1906-1910. 

]28,0:30.030,0 

60 

45.01 

45.0 

45. 0’ 

1908 

28| 

30 

30 

60 

45.0 

45.0 

45.0 








1 


2Sl 

30 

30 

60 

45 0 

4.5- 0 

45- 0 

1901 

28 

30 

30 

i m\ 42. d 

42.9 

42.91 

1910 

28! 

30 

30 

60 

45^0 

45.0 

45.0 

1902 

28 

30 

30 

j 60 

1 41.2 
1 

41.2 


1911 

28 

30 

30 

60 

45.0 

45.0 

45.0 
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TRANSPORTATION— Continued. 

Cotton: Mean annvxil quotations of freight rates per 100 pounds^ by coastwise vessels, to 
New York from New Orleans and Savannah, 1880-1911} 


Year, 


Mean: 

1886-1S90. 

1S91-1S95. 

189(5-1900. 

1901-1905, 

1906-1910. 

1901 

1902 

1903 


To New York 
from— 

Year. 

New 

Orleans. 

Savan- 

nah.2 

Cents. 

36.0 

Cerds. 

26.9 

1904 

33.0 

21.3 

1905 

29.2 

19.9 

1906 

29.8 

20.7 

1907 

25.0 

19.9 

1908 

lODQ 

30.0 

23.3 

1910 

30.0 i 

20.0 

1911 

30.0 

20.0 



To New York 
from — 


New 

Orleans. 

Savan- 

nah.® 

Cents, 

CeTits. 

30.0 

20.0 

29.0 

20.0 

25.0 

20.0 

25.0 

20.0 

25.0 

20.0 

25.0 

20.0 

25.0 

3 19.6 

25.0 i 

18.0 


1 Compiled from quotations published in daily newspapers or furnished by steamship agents, 
a In 1901-1910 the rates from Savannah to New York, which included lighterage in New York Harbor, 
were about 3 cents per 100 pounds above therates shown in this table. Rate for 1911 includes lighterage. 

3 For shipments of less than 50,000 pounds. Rates, including lighterage in New York Harbor, for ship- 
ments of 50,000 pounds and over was, in 1910, 18.4 cents. 


Compressed cotton: Mean freight rates per 100 pounds from New Orleans and Memphis, 
by rail, to North Atlantic parts, 1881-1911. 


Year. 

From New Orleans 
to — 

From Mem- 
phis to— 

Year. 

From New Orleans 
to- 

From Mem- 
phis to— 

Boston. 

New York. 

Philadelphia. 

Baltimore. 

New York. 

Boston. 

1 

New York. 

.d 

1 

Baltimore. 

New York. 

Boston. 

Mean: 

Cts, 

as. 

Cts. 

as. 

Os. 

as. 


as. 

Cts. 

Cts, 

Cts. 

Cts. 

Cts. 

1881-1885. 

58.2 

53.2 

62.8 

52.2 

61.8 

66.2 

1903 

55 

60 

60 

50 

50.5 

55.5 

1886-1890. 

51.8 

46.8 

45.2 

44.4 

50,8 

55.6 

1904 

55 

50 

50 

50 

50.5 

50.6 

1891-1895. 

53.8 

49.6 

49.6 

49.6 

49.8 

54,6 

1905 

55 

50 

60 

60 

40.5 

45.5 

1896-1900. 

54.4 

49.4 

49.4 

49.4 

49.2 

54.2 

1906 

65 

60 

60 

50 

40.6 

45.5 

1901-1905. 

55.0 

50,0 

50.0 

50,0 

48.5 

52.5 

1907 

55 

50 

60 

50 

40.5 

45.5 

1906-1910. 

65.0 

50.0 

50.0 

50,0 

41.7 

46.7 

1908 

55 

50 

50 

50 

42.5 

47.5 








iQnct 

65 

50 

60 

50 

42 5 


1901 

55 

50 

60 

50 

50.6 

55.5 

1910 

55 

60 

50 

50 

42.5 

47.5 

1902 

55 

50 

50 

50 

50.5 

55.5 

|l911 

55 

50 

60 

50 

42.5 

47.5 


Grain {except oats), cotton, and lard: Mean monthly quotations of ocean freight rates from 
tlnited States ports to Liverpool, 1911* 


Article and port. 

Mean for month— | 

Mean 

for 

year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

lime. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Grain, except oats 














(per 60 pounds): 

Cts. 

Cts. 

as. 

Cts. 

Cts. 

as. 

Cts. 

Cts. 

Cts. 

as. 

Os. 

Os. 

Cts. 

Boston 

3.7 

3.7 

3.5 

3.0 

3.2 

2.9 

3.0 

3.7 

4.8 

5.1 

5.8 

6.2 

4.0 

New York i 

4.2 

4.2 

4.2 

3.3 

3.2 

3.2 

3.4 

3.3 

5.1 

5.5 

6.2 

6.8 

4.4 

Baltimore i 

5.0 

4.2 

3.7 

3.2 

3.4 

2.9 

3.7 

6.0 

6.2 

6.5 

5.2 


4.3 

New Orleans — 

7.4 

6.6 

6.9 

5.2 

5.2 

6.2 

5.8 

6.3 

6.8 

7.7 

8.3 

8.4 

6.6 

Galveston 

6.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

6.0 

6.8 

6.8 

6.8 

6.8 

5.8 

Cotton (per 100 














pounds): 














Boston 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12,5 

16.5 

20.0 

20.0 

21.5 

22.5 

15.4 

New York 

17.5 

18.0 

18.0 

16,0 

16.0 

15.0 

15.0 

20.0 

26.9 

25.6 

25.0 

31.0 

20.2 

Baltimore 

19.0 

18.0 

18.0 

18.0 

14.0 

14.0 

14.0 

17.0 

24.0 

25.0 

25.0 

29.0 

19,6 

New Orleans 

36.0 

34.2 

32.2 

30.0 

30.0 



36.0 

40.0 

39.5 

44.6 

41,8 

35.3 

Galveston 

36.0 

30.0 

29.0 

29.0 

29.0 

29.0 

29.0 

35.0 

40.0 

39.0 

42,0 

42.0 

34.1 

Lard, small packages 



1 











(per 100 pounds): 














Boston 

22.5 

22.5 

22,5 

22.6 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

23.1 

22.6 

New York 

22.5 

22.5 I 

22.6 

22.6 

22.5 

22,5 

22.5 

22.5 

22.6 

22.5 

22.5 

22.6 

22.5 

Baltimore 

22.5 

22.6 

22.5 

22.5 

22.5 

22.6 

22.5 

22.5 

22.5 

22.6 

22.5 

24.9 

22.7 

New Orleans 

30.0 

30.0 

30.0 

30,0 

27,0 

27.0 

27.0 

27.0 

30.0 

30.0 

30.0 

33.8 

29.3 

Galveston 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

30.0 

30.0 

30.0 

35.0 

27.1 


1 Preliminary. 
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TRANSPORTATION— Continued. 


Grain {except oats) and cotton: Mean annual quotations of ocean freight rates per 100 
pounds from various United States ports to Europe, 1880-1911} 


Calendar year. 

Grain (except oats). 

Cotton. 

To Liverpool from— 

To 

Cork 

for 

orders, 

from 

San 

Fran- 

cisco. 

To Liverpool from— 

To Bremen from— 

New 

York. 

Balti- 

more.® 

New 

Or- 

leans. 

New 

York. 

Savan- 

nah. 

New 

Or- 

leans. 

New 

York. 

Savan- 

nah. 

New 

Or- 

leans, 

Mean: 

Cents. 

Cents. 

Cents. 

Cents. 

CeTits. 

CerUs. 

Cents. 

Cents. 

Cents. 

Cents. 

1SS6-1S90 

10.4 

11.8 

15.5 

32.1 

31.4 

67.2 

€0.7 

45.4 

72.2 

68.6 

1891-1S95 

8.8 

9.9 

12.2 

31.2 

25.7 

44.9 

40.2 

»33.1 

49.5 

46.7 

1896-1900 

10.7 

11.5 

14.8 

29.1 

23.5 

448 

41.6 

31.7 

42.8 

47.9 

1901-1905........ 

4.8 

5.8 

8.7 

26.2 

14.2 

28.2 

32.2 

21.6 

26.5 

33.3 

1906-1910 

5.5 

5.8 

10.3 

25.3 

16.0 

28.4 

31.8 

20.0 

28.7 

32.6 

1901 

4.4 

6.3 

8.7 

41,5 

13.4 

31.4 

.32.5 

23.2 


37.6 

1902 

5.0 

6.2 

7.2 

32.1 

12.5 

26.6 

28.7 

18.3 

241 

30.5 

1903 


5.4 

8.3 

18.5 

148 

26.8 

346 

23.3 

26.1 

33.8 

1904 

3.9 

4.8 

8.S 

15.8 

13.7 

2S.4 

31.4 

21.9 

25.4 

31.9 

1905 

5.7 

6.4 

10.6 

23.2 

16.6 

27.8 ! 

33.8 

21.2 

26.6 

32.7 

1906 

5,0 

6.1 

11.4! 

25.0 

17.0 


34.2 

21.3 


36.2 

1907 

6.1 

6.3 

11.8 1 

24.8 

18.6 

31.3 

35.9 


32.4 

36.6 

190S 

5.5 

6.0 

Kon 

25.6 

13.7 

31.9 

29.9 : 

21.0 


30.6 

1909 

5.7 

5.1 

8.8 

25.5 

13.4 

25.4 

^^1 

17.7 

25.1 


1910 

5.2 

4.5 i 

9.3 

25.5 

17.1 

22.8 

31.1 

19.3 

25.1 

31.2 

1911 

4 4.4 

4 4.3 i 

1 

6.6 

242 

20.2 

29.2 

35.3 

26.5 

29.6 

36.5 


1 Tlifi rates in this table for grain (except oats) from New York were computed from data in the annual 
reports of the New York i^oduce Exchange, except for the last year; from Baltimore, from reports of 
the Baltimore Chamber of Commeroe. All other figures were computed from rates quoted in news- 
papers and in circulars issued by freight brokers and transportation companies. 

* Mean of daily quotations. 

» Mean, 1891, 1893-1895. 

< Preliminary. 


Grain {except oats), flour, and provisions: Mean rates per 100 pounds through from 
Chicago to European ports, by all-rail to seaboards and thence by steamers, 1883-1911} 



Grain. 

Sacked flour. 

Frovislons. 

Year. 

i 

s 

3 

Liverpool. 

London. 

Glasgow. 

Liverpool. 

London. 

i 

'd 

1 

4 

Antwerp. 

Bordeaux. 

Copenhagen. 

1 

0 

Hambiug. 

1 

r 

A 

London. 

Rotterdam. 

1 

CQ 

1 

3 

u 

3 

CQ 

Mean: 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

as. 

Cts. 

as. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

Cts. 

1883-1885 

229.4 

36.8 

229.8 

236.0 

33.3 

235.0 

56.6 

53.5 

■J57.0 

58.5 

24c. 5 

53.4 

44.2 

2447 

52.9 

60.2 

67.9 

1886-1890 

37.7 

435.6 

538.4 

39.9 

36.1 

40.3 

56.0 

50.9 

63.4 

57.9 

53.4 

546 

46.3 

63.7 

56.0 

58.2 

64.4 

1891-1895 

36.9 

34.6 

36.2 

38.2 

36.1 

37.6 

53.0 

49.2 

64.7 

58.1 

50.8 

51.5 

46.5 

49.3 

52.6 

58.1 

68. 3 

1896-1900 

33.8 

32.1 

32.8 

35.6 

33.4 

35.4 

50.9 

50.4 

m.4 

56.1 

51.0 

50.0 

45.2 

49.0 

50.9 

56.1 

66.9 

1901-1905 

22.5 

20.9 

22.1 

23.6 

23.0 

241 

42. 9i 

45.9 

53.9 

47.0 

442 

44.4 

37.8 

42.6 

42.7 

46.9 

50.4 

1906-1910 

18.3 

18.8 

19.0 

22.4 

20.6 

22.6 

46.4 

48. 3 

55.1 

53.3 

46.6 

48.7 

43.0 

46.8 

46.0 

51.7 

549 

1906 

19.2 

18.8 

19.2 

23.6 

liE 

22.5 


47' 6 

5^ 

51.0 

"Sie 


5^ 

“Si 

46^ 

SjD 



19.7 

19.2 

20-6 

23.9 

21.2 

23.6 

45.0 

45.6 

65.0 

51.0 

46.9 

46.0 

40.8 

46.3 

45.0 

49.0 

53.0 

1908 

IS. 6 

19.0 

19.5 

22.1 

20.8 

23.2 

45.0 

49.6 



46.9 

49.6 

42.6 

46.3 

46.0 

51.8 

547 

1909 

18.0 

18.9 

18.2 

21.0 

mm 

21.5 

48.0 

49.4 

55.0 

55.3 

46.9 

49.1 

45.4 

47.6 

47.0 

53.9 

56.7 

1910 

15.9 

18.2 

17.8 

21.5 

19.8 

22.0 

;4s.o 

49.4 

57.5 

55.3 

46.9 

KtMi] 

45.4 

47.6 

47.0 


56.7 

19X1.. 


19.8 

20.9 

25.0 

23.0 

25.2 

49.0 

[49.4 

1 

67.5 

57.0 

46.9 

n 

45.4 

47.6 

48.0 

1 

59.8 


I Bata famished by Chicago Board of Trade. 
* Mean fotr 1884, and 1885. 
t Mean for 1884, 1SS5, and 10 months in 1883. 


4 Mean for 1887, 1888, 1889, 1890, and January, 1S86. 
6 Mean for 1886, 1887, 1888, 1890. 












TRANSPORTATION, 
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TRANSPORTATION-Continued, 

Average freight charge on Padjic coast wheat fer ton per mile^ over selected routes^ in 1910. 

[Based upon tons of 2,000 pounds and statute miles.] 


Route. 


Cents per 
ton 

per mile. 


By wagon, from farms to shipping points (in 1906): 

Washington 

Idaho 

Oregon 

California., 

By electric railroad: 

From Salem, Oreg., to Portland, Oreg. 

From Marysville, Cal., to Sacramento, Cal. 

From Chico, Cal., to Sacramento, Cal 

From Moscow, Idaho, to Spokane, Wash. . 

By steam railroad: 

From EUensburg, Wash., to Tacoma, Wash. 

From Merced, Cal., to San Francisco, Cal 

From Lewiston, Idaho, to Portland, Oreg. , . . 

Prom Portland, Oreg., to San Francisco, Cal 

By river: 

From The Dalles, Oreg., to Portland, Oreg 

From Sacramento, Cal., to San Francisco, Cal 

From Red Bluff, Cal., to Sacramento, Cal, 

From Lewiston, Idaho, to Portland, Oreg 

By coastwise steam^ps: 

From Seattle, Warn., to Skagway, Alaska 

From Portland, Oreg., to San Pimicisco, Cal. ; . 

By ocean steamships: 

Prom Tacoma, Wash., to Liverpool, England, via Magellan Straits. 
By sail vessels: 

From Tacoma, Wash., to Liverpool, England, via Cape Horn. 


24.841 

20.952 

17.388 

14.331 

3.219 

2.392 

2.205 

1.429 

1.870 

1.513 

.952 

.402 


1.316 

1.000-1.200 
1.020 
.823- .900 


.60S 

.106- .206 
.0363-. 037J 


.0210-. 0294 



IHFOBTS AND EXFOBTS OF AGBICDLTXTBAL FBODDOTS.’ 

Agricultural imports ofUm United States during the five years ending June SO, 1911. 
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For^t products come within the scope oft he Department of Agriculture and are therefore included in alphabetical order in these tables. 
Excludinghuman hair after July 1, 1909. 



Agrimltural imports of the United States during the five years ending June 30 ^ 1911 — Continued. 



Ciocoa and chocolate: 
Cocoa — 










Agricidtural imports of the United States during the jive years ending June SO^ 1011 — Continued. 
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1911 

Value. 

00 


<D 

03 

of 

412,196 

6,660 

G) 

1,118,586 

161,878 

2,899,086 

2,080,832 

970,158 

624,702 

10,443,157 

2,872,633 

390,548 

76:244,603 

90,576,643 

2,306,262 

1,862,874 

Quantity. 

si 


10,556,961 


149,624 

3,726,319 

478,422 

6,508,208 

23,031,822 

18,764,507 

878,305 

19,749.622 

61,420,872 

1,648,921 

72,046,260 

§ 

15,494,940 

1910 

Value. 

1 

cc^ 

CO 

368,448 

197,929 

566,377 

33,462 

315,154 

921,926 

179,965 

2,647,339 

2,961,800 

1,255,296 

196,878 

(») 

2,419.223 

167,873 

101,078,825 

103,862,799 

3,877,707 

1,444,938 

Quantity. 

32,368 

: 

3 

CO 


h 

I ^ 
2 

5,451,181 

3,026,648 

477,269 

6,793,821 

29,357,579 

25,572,655 

399,003 

(») 

52,392,444 

784,601 

101,044,681 

154,620,629 

SS i 
^ • 

1 i 

1909 

Value. 

$166,371 

46,760 

.-4 

CO 

cf 

ca 

g 

00 

cC 

§5 

445,010 

|l 

1 00 

275,987 

602,530 

158,297 

1,987,112 

2,388,458 

1,313,997 

522,872 

(») 

862,372 

82,136 

61,709,723 

63,167,103 

3,889,633 

1,393,476 

Quantity. 

17,874 


3,519,733 


945,789 

4,158,958 

1,990,499 

461,362 

5,450,139 

24,861,428 

30,992,246 

1,157,018 

(») 

24,826,296 

256,669 

88,369,895 

g 

g 

1-4 

19,186,137 


Value. 

$244,460 

65,940 

1 

238,649 

s 

28,683 

348,883 

1,366,269 

(0 

2,027,148 

2,813,616 

894,752 

276,756 

0 

1,039,776 

100,305 

36,613,185 

38,030,022 

c»o» 

Quantity. 

ni 

§ : 

w • 


g 

i 

CO 


1,524,401 

4,890,897 

2,814,299 

(0 

6,089,607 

24,966,693 

26,681,791 

s ssg 

»fi CQOi-i 

is im 

w <o 

85,809,625 

13,361,932 

1907 

Value. 

$478,636 

54,902 

00 

379,927 

913,465 

24,613 

393,581 

1,672,863 

G) 

2,139,204 

2,836,332 

977,009 

s’ n cc oo 

O OCQ O) 

£S 

60,511,469 

OOO 

Si 

Quantity. 

c ■’ 
S5 : 
oc ' 

CO ; 

1 

§ 

I 


1 

».”5 

§ 

eo o 1-40 c-i 
g O 

oo oo^e4'.-r»c 

g 530?2gg 

r-*' cc o-ggf 

QO OO 

S Sgoo 

-woes 

a§ 

§ 

17,785,960 

Article imported. 

VJEaETABtE MATTER— continued. 

Forest products—Continued. 

Dyewoods, and extracts of-— 
Dyewoods— 

Logwood tons.. 

Other 

Total dyewoods 

Extracts and decoctions of, 
pounds 

Total dyewoods, and extracts 
of 

Guayule plant pounds. . 

Gums— 

Arabic do 

Camphor- 

Crude do.... 

Keflned do 

Chicle do.... 

Copal, kauri, and damar.do 

Gambler, or terra j aponlca do 

Indiarubber, gutta-percha, etc.— 

Balata pounds. . 

Guayule gum do 

Guttarjoolatong, or East 

Indian gum pounds. . 

Guttarpercha do 

Indiarubber do.... 

Total Indiarubber, etc., 
pounds 

Shellac pounds. . 

Other 
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1911 

Value. 

s 

! 

55 

947,782 

3,046,276 

21,379,180 

724,592 

3,660,126 

ig 

oc 

15 

t2 

S 

(*) 

1,622,311 

2,383,497 

00 

s 

"tj** 

i 

4,946,200 

OA 

^8 

S 

§1 

OOC 

So^ 

8 

1 

f 

8 

208,100 

1-4 

s 

8' 

Quantity. 


745,035 

26,357,826 

10,499,227 

10,988,617 


(*) 

22,066,074 

28,140,652 

I 

s 

rH 

O 

00 

N 

§ 

ig 

I'i' 

1 

00 

S3 ' 

sf 

SoS 

NN 

i§ 

CO 

S'* 

eo 

8 

CO 

1 

'd?' 

i 

i 

§ 

eo 

1910 

Value. 

$900,625 

831,066 

1,472,588 

8,548,837 

668,312 

3,172,983 

6 

i 

1—! 

II 

^ efo 

^ ss 

t-Tt-T 

o» 

of 

oT 

720,612 

1 

1 

eo 

11 

N 

8 

cnT 

8 

i 

<£? 

O 

I 

§ 

1— 1 

S 

§ 

s' 

eo 

8 

tH 

Quantity. 


726,002 

13,069,830 

5,002,496 

10,308,666 


_ oooT 
£ 

S53 

i 

CO 

§ 

J 

eo 

rj* 

ON 

1—1 CO 

co^ 

i-Tco^ 

8 

iH 

1 

cT 

s 

eo 

Ii 

oo 

o 

?2 

CO 

CO 

1 

Tt5' 

1 

s' 

CO 

1 

i 

Tjr 

6061 

Value. 

i 

55 

C) 

1,202,758 

831,871 

0) 

3,923,390 

o 

0 

1 

to 

i §i 

ea 

eToT 

a 

o 

1 

i 

f 

to' 

is 

IS' 

i 

I' 

gs 

tot- 

ofcc? 

O) 

8 

oo 

8 

i 

00 

8 

1 

8 

Quantity. 


!^qo 

• i>*0 

J 0? 



i i 1 

io¥ 

§5 

u 

§ 

00 

J> 

§§ 

3«' 

CO 

t^T 

g 

CD 

1 

00 00 

CDO 

O 

i 

I 

1 

Tl!' 

i 

So^ 

to 

oo 

0 

s' 

1 
'd!' 

1908 

Value. 

11,574,835 

ii 2 

weo '^oi 
ci* CO 

i 

o5 

<!D 

g si 

i tl 

1 

B 

c? 

8 

CD 

1 

co" 

138,166 

7,659 

721,867 

6,401,378 

74,509,970 

i 

a 

i 

8 

Quantity. 


Isccs 

lot>r 

• VO to 

• o 

is 



2,042,396 

20,336,693 

14,332,230 

a> 

CO 

6,414,493 

0) 

00 

ii 

r' 

18,882,766 

221,036,900 

3,144,022,423 

§ 

1 

o' 

CO 

eo 

6,937,789 

N 

r-l 

i 

eo 

1907 

Value. 

1 

i 

s» 

00 

12^ ;S 

i-< '-'00 

CO 

0,404,776 

321,719 

2,232,774 

1,838,612 

4,393,005 

719,996 

o 

8 

eo 

»o 

§5? 

O 

s'® 

T-l 

919,800 

gf2 

§1 

S'! 

CB 

329,873 

CO 

8 

OS 

Quantity. 


:i2§ 

• I-I CO 

• oTo* 

igf 



oc tool 

,2 mz 

CO coco 

o 

6,490,048 

§ 

O 

8 

sf 

CD 

24,630,936 

Ii 

ii 

eo 

t- 

8 

s'' 

eo 

oo 

8 

4,391,839,976 

Article imported. 

i 

!1 

tj 

11 

s» 

*> o 
1 

Seeds: 

Castor lieans or seeds bushels. . 

Glover do 

Flaxseed, or linseed do — 

Su^ar bfifit nnnnds. . 

: 

f ; 

1 

O 

Total seeds 

Spices: 

Unground— 

Nutmegs pounds.. 

Pepper, black or white, 

pounds 

Other pounds. . 

Total unground do 

Ground do 

Total spices do — 

8 5 S 
^ 11 

f » = 
8 : : 
^ : 

^ : : 

S. : : 

! ‘ 

<6 ; j 

i i| 

H *'13 
^ *1 

Pli 

Sugar and molasses: 

Molasses gallons. . 

Sugar- 

Raw— 

Beet pounds. . 

Cano do.... 

Total raw do.... 

Refined do.... 

Total sugar do 
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^acldng-liouse products: 

Beef- 

Canned pounds.. 15,809,826 1,615,808 




















icluded in ** Other live animals. * Not stated. ** Included In “Oleo oil’ 

icluding "E’owls." * Frior to July 1, 1910, including "Lard, neutral.’' 



Agricultural exports {domestic)/)/ the United States during the five years ending June SO^ 1911 — Continued. 


670 T 














» Prior to July 1, 1908, including firewood and other unmanufactured wood. ® Included in “Logs.’ 
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1 Not stated. - Included in “ Other/' distilled spirits. 



Agricultural exports {domestic) of the United States during the five years ending June SO^ 1911 — Continued. 
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1911 

Value. 

IC ^ 

1,076,669 

618,630 

i 

oT 

to 

1 

oT 

t— 

CO* 

337,988 

in 

604,802 

1,116,986 

10,153,476 

8,361,666 

r>- 

<N 

s 

oT 

1,573,606 

17,127,369 

164,879 

> 

0 


089,093 

461,694 


0 

03 

1 

1 




5,447,185 



00 03 CO 

CO too 

Sgi 

?2 

i>r 

gsi 

s'g's 

CO to H 
to'io* 

=^83 

1910 

*1 

> 

$877,324 

73,859 

g 

•3 

03 

31,314 

193,697 


3,164,100 

324, 136 

224,779 

166,284 

381,063 

CO to 3 * 

^00 S 

i¥l 

oToT 

N 

O 

S 

oT 

sssss 

coo 00 

ils' 

r-l 

> 

O 

I 

cot- 

00^ 

'll' 


6,962 

601,348 





i • 

<o • 

1 i 



to^S 

mi 

s's'a 

coco 

»o 

s 

11,299,332 

223,966,002 

228,426 


(U 

Si 

> 

18 

s«' 

s 

t- 

§2^ 

cT 

o 

go 

Sto 

201,418 

1 

I co" 

317,827 

ii 


727,365 

16,806,433 

9,303,346 

s 

csT 

88 

Qcooo 

Quantity. 

ii 

a 


il 





• 

o • 

§ .; 
tif • 



or- to 

ON 

00 CO to 

ai'2 

mi 

g 

o 

24,441,668 

383,154,968 

273,029 

1908 

< 

*0 

p 


$964,207 

66,966 

g 

30,830 

196,160 

1 

{ 

N. 

1 CO* 

1 

I'T 

283,819 

89,206 

I 

g‘ 

§i¥ 

i-ToT 

s 

1 

1,466,120 

17,226,461 

172,083 

+ 

c 

c 

3? 

643,230 

272,940 
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NOOTO 
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C33 03 OD 
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"o 

t 

i 

$1,128,226 

87,114 

00 

>«r 
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Fi 

12 

1 to 

1 ^ 
1 5s 

1 ^ 

i 

vS" 

83 

278,236 

103,020 
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CO 

*§o 
Tito 00 

coo CO 
tCatT 

N 

CO 

to* 
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1,083,929 

17,074,403 

203.712 

+ 
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I 

743,103 

356,788 


la 





s • 

S : 
« • 

tcT I 



gss 

sif 

82 

N 

oT 

— H 
t- 

c<r 

22,809,517 

314,102,280 

460,208 

Article exported. 

YBGmBLE MATTER—continued. 

LiquoTB, alcoholic— Continued. 

Malt liquors— 

Bottled dozen quarts. . 

Unhottled gallons.. 

Total malt liquors 

Wines— 

Bottled dozen quarts.. 

Unhottled gallons. . 

Total wines 

Total alcoholic liquors 

Malt. (See Grain and grain products. 1 
Malt liquors. (See Liquors, alcoholic.) 
Malt sprouts. (See Grain and grain 
products.) 

Nuts: 

Peanuts. pounds. . 

Other 

e 

S 

1 

Oilcake and oil-cake meal: 

Com pounds.. 

Cottonseed do 

Flaxseed, or linseed. do 

Total do.... 

Oils^vegetabie; 

Fixed or expressed— 

Corn pounds. . 

Cottonseed do 

Linseed gallons.. 
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* Gallons. ^ Not stated. 
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Foreign trade of the United States in agincultural products, 1851-1911. 

[Compiled from reports of Foreign Commerce and Navigation of the United States. All values are gold. 3 



Agricultural exports.^ 

Agricultural imports. ^ 

Excess of 
exports (-I-) 
or of 

imports (—), 
agricultural. 


Domestic. 



Percent- 
age of all 
imports. 

Year ending June 30— 

Total. 

Percent- 
age of all 
domestic 
exports. 

Foreign. 

Total, 

ISSl 

8146,717,431 

82.1 

$5,084,886 

$60,513,449 

28.7 

4-$91,2S8,868 

1852 

125, 183,749 

80.8 

5,897, 138 

61,747,933 

29.8 

+ 69,332,954 

1853 

155,461,445 

81.9 

6,820,517 

71,499,465 

27.1 

+ 90,782,497 

1854 

172,320,260 

80.0 

11,528,791 

71,720,047 

24.1 

-1-112, 129,004 

1855 

149, 101,277 

77.4 

9,601,059 

81,726,640 

31.7 

+ 76,975,696 

1856 

222,409,001 

83.5 

6,451,870 

102,541,703 

83.0 

4-126,319,168 

1857 

232, 180,205 

83.2 

8,182,890 

133,226,318 

38.2 

-I- 107, 136,777 
+117, 111,150 

1858 

205,853,748 

81.9 

13,739,733 

102,482,331 

38.9 

1859 

226, 135,020 

81.2 

9,054,220 

126,236,317 

38.1 

+108,952,923 

1860 

260,280,413 

82.3 

10,577,008 

129,816,165 

36.7 

+141,041,256 

1861 

154,094,839 

75.2 

9,315,314 

113,329,585 

39.2 

+ 50,080,568 

1862 

140,463,928 

78.2 

5,669,056 

91,263,088 

48.2 

+ 54,769,896 

1863 

137,512,273 

73.9 

8,162,395 

102,886,713 

42.3 

+ 42,787,955 

1864 

102,794,359 

71.6 

9,037,218 

138, 124,440 

43.6 

- 26,292,863 

1865 

84,886,860 

62.0 

17,876,028 

114,031,753 

47.8 

- 11,268,865 

1866 

278,670,278 

82.6 

5,793,649 

164,801,739 

37.9 

+119, 662,188 

1867 

214,258,245 

76.6 

9,244, 181 

141,622,826 

35.8 

+ 81,879,600 

1868 

206,979,580 

76.8 

6,709,785 

157,638,217 

44.1 

+ 56,051,148 

1869 

205,330,174 

74.6 

7,067, 011 

185,348,661 

44.4 

+ 27,048,624 

1870 

296,962,357 

78.9 

10,667, 193 

191,559,361 

43.9 

+116,070,189 

1871 

330,034,934 

77.0 

9,002,337 

222,700,936 

42.8 

+116,336,335 

1872 

332, 936,080 

77.7 

9,205,158 

274, 146,298 

43.8 

+ 67,994,940 

1873 

396,240,107 

78.5 

9,574,000 

277,604,621 

43.2 

+128,209,486 

1874 

453,862,070 

79.7 

9,629,988 

267,414,990 

47.1 

+196,077,068 

1875 

389,409,703 

78.0 

7,406,702 

261,618,732 

49.1 

+135,197,673 

1876 

410,884,027 

78.2 

8,450,386 

234,993,224 

51.0 

+184,341,189 

1877 

435,354,451 

73.8 

7,296, no 

249,281,945 

55.2 

+193,368,616 

1878 

531,637,041 

78.1 

9,419,767 

236, 112,137 

64.0 

+304,944,671 

1879 

557,321,801 

79.8 

8,079,701 

233,623,846 

52.4 

+331,777,656 

1880 

694,315,497 

84.3 

7,173,664 

314,617,480 

47.1 

+386,871,681 

1881 

738, 123,799 

83.5 

11,189,658 

298,283,101 

46.4 

+461,030,366 

1882 

557,620,540 

76.0 

9,857,878 

330,375,047 

45.6 

+237,103,371 

1883 

626,426,608 

77.9 

11,282,895 

325,757,806 

45.0 

+311,951,697 

1884 

547,952,579 

554,051,145 

75.6 

8,749,894 

9,077,454 

319,053,331 

277,340,305 

47.8 

48.0 

+237,649,142 

+285,788,294 

1885 

76.2 

1886 

501,313,738 

75.3 

7,734,192 

306,011,332 

48.2 

+203,036,598 

1887 

536,938,387 

76.4 

7,965,572 

325,652,754 

47.0 

+219,251,205 

1888 

505,402,327 

73.9 

7,031,986 

339,199,344 

46.9 

+173,234,969 

1889 

536,828,565 

73.5 

6, 895.482 

365,586,061 

49.1 

+178,137,986 

1890 

634,855,869 

75.1 

6,9(»,820 

384,100,435 

48.7 

+257,684,254 

1891 

652,407,931 

74.8 

6, 109,781 

420,211,949 

49.7 

+238,305,763 

1892 

803,122,045 

79.1 

6,638,755 

436,697,057 

52.8 

+373,063,743 

1893 

621,201,671 

74.8 

7,155,979 

425,657,448 

49.1 

+202,700,202 

1894 

636,633,747 

73,2 

9,586,876 

365, 160,319 

55.8 

+281,060,304 

1895 

558,385,861 

70.4 

7,934,115 

373,115,985 

51.0 

+193,203,991 

1896 

574,398,264 

66.5 

10,916,730 

391,029,407 

50.1 

+194,285,587 

1897 

689,755,193 

66.8 

9,707,782 

400,871,468 

52.4 

+298,591,507 

1898 

859,018,946 

7L0 

10,409,348 

314,291,796 

51.0 

+555, 136,498 

1899 

792,811,733 

65.9 

12,134.268 

355,514,881 

51.0 

+449,431,120 

1900 

844,616,530 

6L6 

11,263,263 

420,139,288 

49.4 

+435,740,495 

1901 

951,628,331 

65.2 

11,293,045 

391,931,051 

47.6 

+570,990,325 

1902.. 

857, 113,533 

63.2 

10,308,306 

413,744,557 

45.8 

+453,677,282 

1903 

878,480,557 

63.1 

13,505,343 

456,199,325 

44.5 

+435, 786, 575 

1904 

859,160,264 

59.9 

12,625,026 

461,434,851 

46.6 

+410,350,439 

1905 

826,904,777 

55.4 

12,316,525 

553,851,214 

49.6 

+285,370,088 

1906 

976,047,104 

56.8 

10.856,259 

554,175,242 

45.2 

+432, 728, 121 

1907 

1,054,405,416 

56.9 

11,613,519 

626,836,808 

43.7 

+439, 182, 127 

1908 

1909 

1,017,396,404 

903,238,122 

55.5 

55.1 

10,298,514 

9,584,934 

14,469,627 

539,690, 121 
638,612.692 
687,509,115 

45.2 
4S.7 

44.2 

+488,004,797 
-{-274 2in 3fi4 

1910 

871,158,425 

50.9 

+198, 118, 937 

1911 

Average: 

1,030,794,402 

51.2 

14,664,748 

680,204,932 

44.5 

+365,254,218 







1851-1855 

149,756,832 

80.4 

7,786,478 

69,441,507 

28.1 

+ 88,101,803 

1856-1860 

229,371,677 

82.4 

9,601,144 

118,860,567 

37.0 

+ia), 112,254 

1861-1865 

123,950,452 

72.8 

9,992,002 

111,927,116 

43.8 

+ 22,015,338 

1866-1870 

240,440,127 

78.1 

7,896,364 

168,194,161 

41.2 

+ 80,142.330 

1871-1875 

380,496,579 

78.3 

8,963,637 

260,697,115 

45.1 

+128, 763, 101 

1876-1880 

525,902,563 

79.2 

8,083,926 

253,725,726 

51.5 

+280, 260, 763 

1881-1885 

604,834,934 

78.1 

10,031,556 

310,161,918 

46.5 

+304,704,572 

1886-1890 

543,067,777 

74.8 

7,307,210 

344,109,985 

48.0 

+206, 265, 002 

1891— 1895. • 

654,350,251 

74.7 

7,485,101 

404,168,552 

51.5 

+257,666,800 

1896-1900 

1901-1905 

752,120,133 

874,657,492 

66.2 

61.4 

10,886,276 

12,009,649 

376,369,368 

455,432,200 

50.8 

46.8 

+386,637.041 

+431,234,941 

1906-1910 

964,449,094 

55.1 

11,364,571 

609,364,796 

45.3 

+366, 448,869 


1 Not including forest products. 
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Exports of selected domestic agiieultural products^ 1851-1911. 

[Compiled from reports of Foreign Commerce and Navigation of the United States. Where figures are 
lacking, either there were no exports or they were not separately classified for publication. For Beef, 
salted or pickled,” and “ Pork, salted or pickled/' barrels, 1851-1865, were reduced to pounds at the rate 
of 200 pounds per barrel, and tierces, 1855-1865, at the rate of 300 pounds per tierce; cotton-seed oil, 
1910, pounds reduced to gallons at the rate of 7,5 pounds per gallon. It is assumed that 1 barrel of corn 
meal is the product of 4 bushels of com, and 1 barrel of wheat flour the product of 5 bushels of wheat 
prior to 1880 and of 4^ bushels of wheat in 1880 and subsequently.] 


Yearending 
June 30— 

Cattle. 

Cheese. 


Numher. 

Pounds. 

1851 

1,350 

10,361,189 

1852 

1,078 

6,650,420 

1853 

1,076 

3,763,932 

1854 

1,022 

7,003,974 

1855 

1,501 

4,846,568 

1866 

2,478 

8,737,029 

1857 

4,325 

6,453,072 

1858 

28,247 

8,098,527 

1859 

32,513 

7,103,323 

1860 

1 27,501 

15,515,799 

1861 

8,885 

32,361,428 

1862 

3,634 

34,052,678 

1863 

5,509 

42,045,054 

1864 

6, 191 

47,751,329 

1865 

9,589 

53,154,318 

1866.. 

1 7,730 

36,411,985 

1867 

10,221 

52,352,127 

1868 

16, 120 

51,097,203 

1869 


39.960,367 

1870 

27,530 

57,296,327 

1871 

20,530 

63,698,867 

1872 

28,033 

66,204,025 

1873 

35,455 

80,366,540 

1874 

56,067 

90,611,077 

1875 

57,211 

101,010,853 

1876 

51,593 

97,676,264 

1877 

50,001 

107,364,666 

1878 

80,040 

123,783, 736 

1879 

136,720 

141,654,474 

1880 

182,756 

127,553,907 

1881 

185,707 

147,995,614 

1882 

108,110 

127,989,782 

1883 

104,444 

99, 220, 467 

1884 

190,618 

112,869,575 

1885 

135,890 

111,992,990 

1886 

119,065 

91,877,235 

1887 

106,459 

81,255,994 

1888 

140,208 

88,008,458 

1889 

205,786 

84,999,828 

1890 

394,836 

95,376,053 

1891 

374,679 

82,133,876 

1892 

394,607 

82,100,221 

1893 

287,094 

81,350,923 

1894 

359,278 

73,852,134 

1895 

331,722 

60,448,421 

1896 

372,461 

36,777,291 

1897 

392, 190 

50,944,617 

1898 

439,255 

53,167,280 

1899 

389,490 

38, 198,753 

1900 

397,286 

48,419,353 

1901 

459,213 

39,813,517 

1902 

392,884 

27,203,184 

1903 

402,178 

18,987,178 

1904 

693,409 

23,335,172 

1905 

667,806 

10, 134,424 


Packing-house products. 


Beef, 
cured— 
salted or 
pickled. 


Beef, fresh. 

Beef oils — 
oleo oil. 

Pounds. 

Pounds. 




! 

1 












































Beef (most- 
ly)— tallow. 


Beef and its 
products— 
total, as far as 
ascertainable 
in pounds.! 


Pounds. 

18,129,600 

24.451.800 
25,208,200 

25.244.000 

29.560.800 

25.437.800 

15.668.000 
23,%1,400 

30.801.000 

38.858.800 

25.640.200 

27.204.400 

29.259.800 

35.666.400 

27.129.200 

19.053.800 

14.182.562 
22,683,531 
27,299, 197 
26,727,773 

43,880,217 

26,652,094 

31,605,196 

36,036,537 

48,243,251 

36,596,150 
39, 155,153 
38,831,379 

36.950.563 
45,237,472 

40,698,649 

45,899,737 

41,680,623 

42,379,911- 

48,143,711 

58,903,370 

36,287,188 

48,980,269 

55,006,399 

97,508,419 

90,286,979 

70,204,736 

58,423,963 

62,682,667 

62,473,325 

70,709,209 

67,712,940 

44,314,479 

46,564,876 

47,306,513 

55,312,632 

48,632,727 

52,801,220 

57,584,710 

55,934,705 


49,210,990 

54,046,771 

54,025,832 

84,717,194 

106,004,812 

69,586,466 

81,064,373 

120,784,064 

115,780,830 

99,423,362 

83,560,874 

93,498,273 

137,895,391 

173,237,596 

194,045,638 

220,554,617 

206,^,724 

193,891,824 

191,338,487 

224,783,225 

290,395,930 

274,768,074 

282,139,974 

329,078,609 

351,748,333 

301,824,473 

254,795,963 

299,579,671 

236,486,568 


1,698,401 

12,687,318 

19,844,256 

26,327,676 
19,714,338 
29,031,064 
37,785, 159 
37,120,217 

27,729,885 
45,712,985 
30,146,595 
28, 102,634 
68,218,098 

80,231,035 

91,581,703 

113,939,363 

123,295,895 

78,098,878 

103,276,756 

113,506,152 

132,579,277 

142,390,492 

146,739,681 

161,651,413 
138,546,088 
126,010,339 
165, 183,839 
145,228,245 


Pounds. 

8,198,278 

4,767,020 

3,926,598 

9.325.471 

11.866.992 

7.458.471 
5,698,315 
8,283,812 
7,103,045 

15, 269, 535 

29,718,364 

46,773,768 

63,792,754 

55,197,914 

30,884,500 

19,364,686 

23,296,931 

22,682,412 

20,534,628 

37,513.056 

33,859,317 

76,151,218 

79,170,558 

101,755,631 

65,461,619 

72,432,775 

91,472,803 

85,505,919 

99,963,752 

110,767,627 

96,403,372 
50,474,210 
38,810,098 
63,091, 103 
50,431,719 

40,919,951 

63,278,403 

92,483,052 

77,844,555 

112,745,370 

m, 689, 251 
89,780,010 
61,819,153 
54,661,524 
25,864,300 

52,759,212 

75,108,834 

81,744,809 

107,361,009 

89,030,943 

77,166,889 
34,065,758 
27,368,924 
76,924, 174 

63.536.992 


Pounds. 
26,327,878 
29,218,820 
29, 134,798 

34,569,471 
41,427,792 

32,896,271 
21,366,315 
32,245,212 
37, 904,045 
54, i;^,335 

55,358,564 

73,978,168 

93,052,554 

90,864,314 

58,013,700 

38,418,486 

37,479,493 

45.365.943 
47,833,825 
64,240,829 

77,739,534 

102,803,312 

110,775,754 

137,792,168 

113,704,870 

109,028,925 

179.838.943 
180,082,470 
203,627,465 
260,566,549 

269,434,509 

187,832,197 

192,536,459 

266,219,082 

252,810,842 

228,729,576 

272,916,803 

307,379,042 

352,260,216 

536,986,026 

589,447,206 

561,713,699 

523,944,938 

495,624,104 

432,799,823 

521,804,584 

606,547,427 

576,433,797 

623,970,458 

674,284,723 

705,104,772 

596,254,520 

546,055,244 

663,147,095 

575,874,718 


! Includes beef, canned, ^ beef, cured— salted or pickled; beef, cured — other; beef, fresh; oils — oleo oil; 
oleomargarin; tallow. 
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Exports of selected domestic agricultural products, 1851-19 11-r-Qonthxo^d. 


Year ending 
June 30— 


Cattle. 

Cheese. 

Humber. 

584,239 

423,051 

349,210 

207,542 

139,430 

160,100 

Pounds. 

16,562,451 

17,285,230 

8,439,031 

6,822,842 

2,846,709 

10,366,605 

1,205 

19,013 

6,762 

6,525,217 

9,181,550 

41,872,961 

47,423,602 

80,378,272 

119,606,609 

120,013,686 

88,303,514 

75,977,115 

45,501,459 

23,894,695 

10,391,253 

39,459 

100,222 

144,934 

193,271 

349,476 

398,136 

483,099 
340, 694 


Packing-house products. 


Beef, 
cured— 
salted or 
pickled. 


Beef, fresh. 

Beef oils— 
oleo oil. 

Pounds. 

268,054,227 

281,651,502 

201,154,105 

122,952,671 

75,729,666 

42,510,731 

Pounds. 
209, 658,075 
195,337,176 
212,541,167 
179,985,246 
126,091,675 
138,696,906 













98,^,109 

117,523,099 

201,225,058 

280,233,162 

288,887,002 
189,908,434 i 

29,995,691 

39,982,019 

97,429,375 

127,698,472 

147,323,985 

184,722,666 


Beef (most- 
ly)— tallow. 


Beef and its 
products — 
total, as far as 
ascertainable 
in pounds. 


1906 

1907 

1908 

1909 

1910 

1911 

Average: 

1851-1855. 

185e-1860- 

1861-1865, 

1866-1870. 

1871-1875. 

1876-1880. 

1881-1885. 

1886-1890. 

1891-1895. 

1896-1900. 

1901-1905. 

1906-1910. 


Pownds. 

81,088,098 

62,645,281 

46,958,367 

44,494,210 

36,554,266 

40,283,749 


97,567, 156 
127,857,739 
91,397,507 
53,332,767 
29,379,992 
29,813, 154 


Pounds. 

732,884,572 

689,752,420 

579,303,478 

418,844,332 

286,295,874 

265,923,983 


24,518,880 

26,945,400 

28,980,000 

21,989,373 

37,283,459 

39,354,143 
43,760,526 
59,337, 129 
68,814,334 
55,321,603 

54,053,199 

54,348,044 


7,616,872 

8,762,636 

45,273,460 

24,678,343 

71,279,669 

92,028,575 

59,842,100 

77,454,266 

68,762,848 

81,200,961 

55,812,547 

79,907,032 


32,135,752 

36,708,036 

74,263,460 

46,667,715 

108,663,128 

186,628,870 

233,766,618 

339,654,333 

620,705,954 

600,608,198 

617,287,270 

641,416,135 


Year ending 
June 30— 


Packing-house products— Continued. 


Pork, 

cured— 

bacon. 


Pork, 

cured— 

hams.^ 


Pork, 
cured— 
salted or 
pickled. 


Pork- 

lard. 


Pork and its 
products- 
total, as far as 
ascertainable 
in pounds.* 


Apples, 

fresh. 


Com and 
corn meal 
(converted 
to com). 


1851.. 

1862. . 

1863.. 

1864.. 

1855.. 

1856.. 

1857.. 

1858.. 

1859.. 

1860.. 

1861.. 
1862.. 

1863. . 

1864. . 

1865.. 

1866. . 

1867.. 

1868.. 

1869. . 

1870.. 

1871.. 

1872.. 

1873.. 

1874. . 

1875. . 

1876. . 

1877.. 

1878.. 

1879. . 

1880.. 
1881.. 
1882.. 

1883.. 

1884.. 

1885.. 


Pounds. 

18,027,302 

5,746,816 

18,390,027 

45,953,473 

38,188,989 

41,748,092 

43,863,539 

20,954,374 

11,989,694 

26,844,610 

50,264,267 

141,212,786 

218,243,609 

110,886,446 

46,053,034 

37,588,930 

25,648,226 

43,659,064 

49,228,165 

38,968,256 

71,446,854 

246,208,143 

395,381,737 

347,405,405 

250,286,549 

327,730,172 
460,057, 146 
.592,814,351 
732,249,576 
759,773,109 

673,274,361 

^, 481,482 

294,118,759 

341,579,410 

345.924.217 


Pounds. 


73,670,184 

39,545,158 

46,139,911 

47,919,958 

54.202.902 


Pounds. 

33.041.200 

16.676.400 

25.976.200 

44.029.400 

69.752.000 

56.279.000 

28.902.600 

31.975.000 

41.148.400 

40.948.600 

31.297.400 

61.820.400 
65,570;«)0 

63.519.400 
41,786,800 
30,056,788 
27,374,877 
28,690,133 
24,439,832 
24,639,831 

39,250,750 
57,169,518 
64,147,461 
70,482,379 
56,152,331 
54, 195,118 
69,671,894 
71,889,255 
84,401,676 
95,949,780 
107,928,086 
80,447,466 
62, 116,302 
60,363,313 
71.649.365 


Pounds. 

19,683,082 

21,281,951 

24,435,014 

44,450,154 

39,025,492 

37,582,271 

40.246.544 
33,022.286 
28,362,706 
40,289,519 

47,908,9U 
118,673,307 
165,336,596 
97, 190,765 
44,480,136 
30,110,451 
45,608,031 
64,555,462 

41.887.545 
35,808,630 
80,037,297 

199,651,660 

230,534,207 

205,527,471 

166,869,393 

168,405,839 

234,741,233 

342,766,254 

326,658,686 

374,979,286 

378,142,496 
250,367,740 
224,718,474 
265,094,719 
28.3. 216. .339 


Pounds. 

70,751,584 

43,705,167 

68,801,241 

134,433,027 

136,966,481 

135,609,363 

113,012,683 

85,951,660 

81,500,800 

107,082,729 

129,470,578 

321,606,493 

439,150,605 

271,596,611 

132,319,970 

97,756,169 

98,631,134 

136,904,659 

115,555,542 

99,416,617 

190,734,901 

503,029,321 

690,003,405 

623,415,255 

473.308.273 

550,331,129 

764.470.273 
1,007,469,860 
1,143,309,938 
1,230,702,175 

1,233,015,127 
798,841,846 
627,093,446 
715,142,817 
7.fi5. 416.926 


Barrels. 

-28,842 

18,411 

45,075 

16,326 

83,959 

74,287 

33,201 

27,711 

32,979 

78,809 

112,523 

66,767 

174,502 

183,969 

120,317 

51.612 

29,577 

19,874 


38,157 

49,088 

36,608 

241,663 

44,928 

276,209 

64,472 
417,065 
101, 617 
605,018 
407,911 
1,117,065 
176,704 
313,921 
105,400 
668 867 


Bus^ls, 

4,241,299 

3,351,495 

3,123,381 

8,798,428 

8,876,417 

11,466,708 
8,575,334 
5,716,693 
2,755,538 
4,248,991 
11,491,496 
19,919, 178 
17,151,268 
5, 146, 122 
3,616,653 
14,465,751 
16,026, 947 
12,493,522 
8,286,665 
2,140,487 

10,673,653 
35,727,010 
40, 154,374 
35,985,834 
30,025,036 

50,910,532 

72,652,611 

87,192,110 

87,884,892 

99,672,392 

93,648,147 

44,340,683 

41,655,663 

46,268,606 


1 Sttbsequent to 1904, including Moulders. 

» Includes lard; pork, canned; pork, cured— bacon; pork, cured— hams; pork, cured— salted or pickled: 
pork, fresh. 
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Exports of selected domestic agry^ltural products^ 1851-1911 — Continued, 


Year ending 
June 30— Pork, 
cured— 
bacon. 


Packing-house products— Continued. 


Pork, 
cured— 
salted or 
pickled. 


Com and 

Pork and its Apples, com meal 

products— fresh. (converted 

total, as far as to com), 

ascertainable, 
in pounds. 


Pounds. 

369,423,351 

364,417,744 

331,306,703 

357,377,399 

531,899,677 

514,675,557 

507,919,830 

39i;758,175 

416,657,577 

452,549,976 

425,352,187 

500,399,448 

650,108,933 

562,651,480 

512,153,729 

456,122,741 

383,150,624 

207,336,000 

249,665,941 

262,246,635 

361,210,563 

250,418,699 

241,189,929 

244,578,674 

152,163,107 

156,675,310 


Average: i 

1851-1855. 
1866-1860 . 
-1861-1865. 
1866-1870 . 
1871-1875 . 

. 1876-1880. 
1881-1885. 
1886-1890 . 
1891-1895 , 
1896-1900 . 

1901-1905 , 
1906-1910 . 


Pounds. 

50,366,445 

65,505,211 

44,132,980 

42,847,247 

76,591,279 

84,410,108 

76,856,559 

82,178,154 

86,970,571 

105,494,123 

129,036,351 

165,247,302 

200,185,861 

225,846,750 

196,414,412 

216,571,803 

227,653,232 

214,183,365 

194,948,864 

203,458,724 

194,267,949 
m 481, 496 
221,769,634 
212, 170,224 
146,885,385 
157,709,316 


Pounds. 

87.196.966 
85,869,367 

58.836.966 
64, 110,845 
79,788,868 

81,317,364 

80,336,481 

52,459,722 

63,575,881 

68,266,893 

69.493.373 
66,768,920 
88,133,078 

137,197,200 

133,199,683 

138,643,611 

115,896,275 

95.287.374 
112,224,861 
118.887,189 

141,820,720 

166,427,409 

149,505,937 

52,354,980 

40,031,599 

45,729,471 


Pounds. 

293,728,019 

321,533,746 

297,740,007 

318,242,990 

471,083,598 

498,343,927 

460,045,776 

305,693,501 

447,566,867 

474,895,274 

509,534,256 

568,315,640 

709,344,045 

711,259,851 

661,813,663 

611,357,514 

556,840,222 

490,755,821 

561,302,643 

610,238,899 

741,516,886 

627,559,660 

603,413,770 

528,722,933 

362,927,671 

476,107,857 


Pounds. 

800,784,530 

827,349,998 

732,079,843 

782,601,275 

1,169,642,885 

1,179,565,831 

1,125,536,392 

893,002,196 

1,015,939.543 

1,092,024,847 

1,134,165,823 

1,302,037,734 

1,059,996,202 

1,678,265.645 

1,538,024,466 

1,462,369,849 

1,337,315,909 

1,042,119,570 

1,146,255,441 

1,220,031,970 

1,464,960, 356 
1,268,065,412 
1,237,210,760 
1,063,142,056 
707,110,062 
879,455,006 


Barrels. 

744,539 

691,868 

489,570 

942,406 

453,506 


360,002 

1,503,981 

605,390 

380,222 

526,636 

883,673 

459,719 

1,656,129 

2,018,262 

1,499,942 

1,208,989 

1,539,267 

1,049,645 

896,279 

922,078 

1,721,106 


Bushels. 

ii4,S29,617 

41,368,584 

25,360,869 

70,841,673 

103,418,709 

32.041.529 
76,602,285 
47,121,894 

66.489.529 
28, 585, 405 

101,100,375 
178,817,417 
212,055,543 
177,255,046 
213, 123,412 

181,405,473 

28,028,688 

76,639,261 

68,222,061 

90,293,483 

119,898,833 
86,368,228 
55,063,860 
37,665,040 
38, 128,498 
66,614,522 



25,261,321 

28,880,062 

113,332,028 

39,018,528 

262,145,738 

574,624,871 

416,675,646 

390,884,975 

456,712,223 

530,133,155 

311,704,388 

249,912,194 


52,295,623 ! 
53,888,432 
87,181,903 
183,346,135 

211,363,198 

196,914,938 


75,221,546 

76,500,906 

75,160,602 

67,191,268 

98,959,451 

116,187,862 

110,028,129 


289,5ia,260 

280,307,954 

340,465,672 

449,309,069 

632,053,491 

*566,099,020 

672,828,184 


939,256,675 

825,902,032 

860,491,706 

1,061,213,762 

1,462,497,974 

I 1,241,618,548 
1,146,097,729 


1,303,545 
1, 123,232 


5,678,204 

6,562,653 

11,464,943 

10,682,674 

30,513,161 

79, 642,495 
55,755,909 
61, 163,890 
60, 168,128 
176,470,359 

86,917,793 

67,423,892 



43,512,400 

4,221,600 

1.694.800 

2.176.800 
983,200 


2,498,390 

6,827,331 

9,893,761 

11,160,945 

9,271,191 

6,338,247 

7,201,120 

6,558,757 

4,466,031 

6,511,134 

2,756,262 

3,595,009 

2,328,483 

1,900,002 


Wheat and 
Wheat wheat flour 
flour. (converted 
to wheat); 


Bushels. 

1,026,725 

2,694,540 

3,890,141 

8,036,665 

798,884 

8,154,877 
14,570,331 
8,926,196 
3,002,016 
4, 155, 163 

31,238,057 

37,289,572 

36,160,414 

23,681,712 

9,937,876 


Barrels. 

2,202,335 

2,799,339 

2,920,918 

4,022,386 

1,204,540 

3,510,626 

3,712,053 

3,512,169 

2,431,824 

2,611,696 

4,323,756 

4.882.033 

4,390,065 

3,567,347 

2,641,298 


Bushels. 

12,038,400 

16,691,235 

18,494,731 

28,148,595 

6,821,584 

25,708,007 

33,130,696 

26,487,041 

15,161,136 

17,213,133 

52,856,837 

61,699,737 

58,110,689 

41,468,447 

23,144,366 
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Exports of selected domestic agricultural products^ 1851-1911 — Continued. 




Poumds, 

349,987 

1,001,603 

532,038 

11,269,555 

16,356,231 

3,273,653 

3,061,244 

I, 795,437 
117,358 

3,066,703 

9,191,589 

9,581,108 

18,458,782 

5,458,159 

9,739,566 

8,990,655 

5^867,363 

7,817,228 

13,516,643 

7,055,289 

13,665,661 

260,721 

6,793,818 

12,589,262 

7,540,854 

8,736,080 

12,604,686 

II, 367,030 
17,472,975 
17,523,388 

16.765.254 
11,426,241 
17,161,669 
21,145,512 
12,639,474 

14,963,676 

10,715,151 

7,794,705 

10,985,988 

14,858,612 

13,026,904 

16,809,534 

22,920,480 

10.446,884 

10.589.254 


281,054 

I, 705,422 
4,992,349 
5,352,530 
6,997,796 

3,444,084 

713,549 

415,611 

3,605,946 

6,364,279 

6,240,139 

4,067,138 

4,458,597 

2,690,700 

13,384,385 

II, 003,160 
13,859,278 

9,462,074 

14,958,309 

21,187,728 

19.445.848 
27,198,882 
40,230,784 
50,627,219 
46,902,390 

49,356,741 

33.042.848 
35,642,994 
29,013,743 
51,535,580 

43,793,519 
41,880,304 I 
41,019,991 
51,087,329 1 
29,860,667 i 


Pounds. Pounds. 
2,212,901 4,460,138 

1,394,007 8,130,175 

3,079,043 2,218,150 

2,232,833 3,167,623 

2,133,014 4,427,576 

445,842 3,841,078 

403,835 4,478,492 

276,637 10,083,363 
558,922 10,132,911 
277,337 24,152,388 

439,991 51,863,691 
1,306,982 39,751,324 
631,105 44,093,092 
740,136 72,352,964 
183,534 30,142,004 

160,451 22,252,833 
143,289 13,814,005 
136,143 28,542,115 
163,519 76,122,813 
663,502 252,740,427 

1,700,576 164,429,490 
4,126,630 190.804,677 
1,858,735 34,646,157 
2,890,027 14,259,414 
3,681,979 27,225,469 

3,490,895 108,433,474 
10,256,796 14,850,391 
13,711,798 20,746,327 
10,766,249 15,468,496 
1,623,336 9,529,008 


15,031,554 

3,905,754 

6,200,987 

15,334,689 


9,402,524 

8,305,219 

6,608,290 

9,865,347 


41,066,417 22,514,603 


25,527,846 

29,591,274 


8,874,860 

7,572,452 


19,750,448 10,520,156 
29,121,763 15,418,537 
113,282,760 18,348,077 

38,142,103 22,175,846 
30,174,371 21,237,603 
28,444,415 25,510,643 
; 20,511,429 79,946,297 , 
26,779,188 125,507,022 


Bushels. 

6,579,103 

6,146,411 

15,940,899 

17,557,836 

36,584,115 

34,304,906 

26.423.080 
39,204,285 
71,039,928 
63,047,177 

56,073,122 

40,325,611 

72,404,961 

122,353,986 

158,252,796 

150,565,477 

95,271,802 

106,385,828 

70,349,012 

84,653,714 

57,759,209 

101,971.949 

65,789,261 

46,414,129 

54,387,767 

55,131,948 

157,280,351 

117,121,109 

88,415,230 

76,102,704 

60.650.080 
79,562,020 

148,231,261 

139,^2,815 

101,950,389 

132,060,667 

154,866,102 

114,181,420 

44,230,169 

4,394,402 

34,973,291 

76,569,423 

100,371,057 

66,923,244 

46,679,876 


13,104,774 30,069,459 30,063,341 54,947,444 | 


Barrels. 

2,183,050 

I, 300,106 
2,076,423 
2,431,873 

3.463.333 

3,653,841 

2,614,535 

2,562,086 

4,094,094 

3,973,128 

3,936,512 

3,343,665 

3.947.333 
6,629,714 
6,011,419 

7,945,786 

5,915,686 

9,205,664 

9,152,260 

10,648,145 

8,179,241 

II, 518,449 
11,963,574 

9,37 , 803 
12,231,711 

11,344,304 

15,196,769 

16,620,339 

16,869,633 

15,268,892 

14,620,864 

14,569,545 

15,349,943 

18,485,690 

18,699,194 

18,650,979 

17,759,203 

19,716,484 

16,999,432 

8,826,335 

13,919,048 

15,584,667 

13,927,247 

10,521,161 

9,040,987 

10,129,435 


Bushels. 

16,494,353 

12,646,941 

26,323,014 

29,717,201 

53,900,780 

52,574,111 

38,995,755 

52,014,715 

91,510,398 

72,912,817 

74,750,682 

57,043,936 

92,141,626 

150,502,506 

180.304.181 

186,321,514 

121,892,389 

147.811.316 

111.534.182 
132,570,366 

94,565,793 

153,804,969 

119,625,344 

88,600,743 

109.430.467 

106.181.316 
225,665,811 
191,912,635 
164,283,129 
144,812,718 

126,443,968 

145,124,972 

217,306,005 

222,618,420 

186,096,762 

215,990,073 

234,772,616 

202,905,598 

120,727,613 

44,112,910 

97,609,007 

146,700,425 

163,043,669 

114.268.468 
87,364,318 


975,171 

658,630 

6,416,500 

5,901,883 

2,262,879 

10,485,841 

8,649,436 

8,170,063 

13,540,832 

15,827,630 

11,863,626 

14,rS8,6U 


*6,865,830 

2,908,694 

6,168,192 

14,094,110 


55,662,440 

70,552,800 

10.517,760 

2,210,360 

392,515 

660,350 

251,381 

2,851,589 

7,969,815 


36,881,025 16,307,880 

39,718,381 43,454,818 
41,528,362 28,810,301 


6,526,357 

6,567,069 

3,417,976 

4,480,712 

10,537,646 

47,640,615 

78,694,439 

86,273,041 

33,805,539 

11,319,197 

12,146,816 

54,875,482 


3,289,391 

7,761,715 

27,661,526 

16,361,673 

44,803,875 

88,682,085 

101,446,167 

65,264,463 

98,810,268 

105,965,313 

89,944,552 

66,103,378 


2,629,904 

3,lo5,654 

3,9o8,898 

2,290,9o7 

3,3o9,537 

4,573,529 

8,673,508 

10,663,566 

15,057,967 

16,345,047 

16,390,487 

12,598,622 


16,438,909 

23,039,985 

47,456,016 

27,816,458 

61,601,560 

UO, 948, 588 
140,025,953 
113,205,463 
166,571,122 
179,518,025 

163,701,742 

121,797,177 







IMFOETS OF SEI/EOTED A0BICTrLTXJKAL PEODUCTS, 


683 


Imports of selected agricultural products, 1351-1911. 

ICompiled from reports of Foreign Commerce and Navigation of the United States. Where figores are 
lacking, either there were no imports or they were not separately classified for publication. “Silk” 
includes, prior to 1881, only “ Silk, raw or as reeled from the cocoon; ” in 1881 and 1882 are included this 
item and “Silk waste;” after 1882, both these items and “Silk cocoons.” From “Cocoa and choco* 
late” are omitted in 1860, 1861. and in 1872 to 1881, small quantities of chocolate, the official returns for 
which were given only in value. “Jute and jute butts” includes in 1858 and 1859 an unknown quantity 
of “ Sisal grass, coir, etc. and in 1865-1868 an unknown quantity of “ Hemp .” Cattle hides are included 
in “ Hid^ and skins other than cattle and goat” in 1895-1897. Olive oil for table use includes in 1862-1864 
and 1885-1905 all olive oil. Sisal grass includes in 1884-1890 “ Other vegetables ubstanees.” Hemp 
includes in 1885-1888 all substitutes for hemp.] 


Year ending 
June 30— 


Cheese. 


SUk. 


Wool. 


Almonds. 


Argols or 
wine lees. 


Cocoa and 
chocolate, 
total. 


Cofiiee. 


1851., 

1852., 

1853., 

1854., 

1855., 

1856., 

1857., 

1858., 

1859., 

1860., 

1861., 
1862.. 

1863.. 

1864.. 

1865.. 

1866.. 

1867.. 

1868.. 

1869.. 

1870.. 

1871.. 

1872.. 

1873.. 

1874.. 

1875.. 

1876.. 

1877.. 

1878.. 
1879. 

1880.. 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 
1889. 
1890., 

1891. 

1892. 

1893. 

1894. 


1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

1905. 


Pounds. 

603,398 

514,337 

874,949 

969,417 

1,526,942 

1,384,272 

1,400,252 

1,589,066 

1,409,420 

1,401,161 

1,090,835 

594,822 

545,966 

836,127 

985,362 


Pounds. 


1,738,657 

2,997,944 


6,243,014 

6,247,560 

6,309,124 

6,592,192 

8,750,185 

8,207,026 

9,263,573 

8,863,640 

8,305,288 

10,195,924 

8,742,851 

10,276,293 

10,728,397 

12,319,122 

10,012,188 

11,826,175 

13,455,990 

15,329,099 

17,067.714 

20,671,384 

22,707,103 

23,095.705 


407,935 


567,904 

491,983 

512,449 

720,045 

583,589 

1,100,281 

1,063,809 

1,159,420 

794,837 

1,101,681 

1,354,991 

1,186,170 

1,182,750 

I, 889,776 
2,562,236 

2,790,413 

3,221,269 

4,731,106 

4,284,888 

4,308,908 

6,818,060 

6,028,091 

6,370,322 

6,645,124 

7,510,440 

6,266,629 

8,834,049 

8,497,477 

5,902,485 

9,316,460 

9,363,987 

7,993,444 

12,087,951 

II, 250,383 
13,073,718 

10,405,555 

14,234,826 

15,270,859 

16,722,709 

22,357,307 


Pounds. 

32,607,315 

18,343,218 

21,616,035 

20,282,635 

18,814,402 

16,280,947 

17,750,156 


39,275,926 


Pounds. 

2,854,804 

1,564,703 

4.721.250 
2,187,934 

3.716.251 

5,113,897 

2,845,594 

2,210,941 

5,439,210 

2,873,014 

2,886,698 

918,360 

1,726,281 

3,964,875 

1,229,112 

4,571,687 

4,315,819 

1,461,007 


Pounds. 


85,496,049 

42,939,541 

54,901,760 

44,642,836 

42,171,192 

48,449,079 

39,005,155 

128,131,747 

55,964,236 

67,861,744 

70,575,478 

78,350,661 

70,596,170 

129,084,958 

114,038,030 

113,558,753 

126,487,729 

105,431,285 

129,303,648 

148,670,652 

172,433,838 

65,152,585 

206,033,906 

230,911,473 

350,852,026 

132,795,202 

76,736,209 

165,928,455 

103,583,505 

166,576,966 

177,137,796 

173,742,834 

249,135.746 


3,828,104 

4,732,269 

5,822,733 

5,482,363 

5,747,957 

5,545,400 

5,715,858 

6,812,061 

7,629,392 

6,679,147 

7,436,784 

7,903,375 

7,789,681 

9,644,338 

5,746,362 

9,957,427 

6,317,633 

5,140,232 

9,868,982 

8,142,164 

9,838,852 

11.746.081 


976,072 

866,404 

1,007,585 

1,597,790 

1,297,962 

2,004,996 

1,876,731 

1,822,498 

2,346,978 

2,591,472 

3,164,966 

4,942.601 

4,007,779 

3,246,376 

5,512,808 

7,047,802 

9,025,542 

10,257,909 

14,011,764 

14,445,534 

14,275,530 

18,320,366 

16,112,427 

19,591,039 

17,694,336 

16,041,666 

22,024,768 

17,226,491 

21,429,434 

24,908,054 

21,579,102 

24,813,171 

28,770,810 

22,373,180 

27,911,122 

28,481,665 

23,457,576 

19,202,629 

23,300,762 

27,339,489 

28,598,781 

29,276,148 

29,966,557 

24,671,730 

26,281,931 


Pounds. 

2,198,609 

1,372,341 

3,453,268 

3,162,072 

2,427,707 

2,017,471 

2,044,637 

I, 810,449 
5,067,369 
3,186,721 

3,210,291 

3,541,364 

2,055,198 

2,940,571 

1,177,594 

2,650,978 

3,387,890 

3,211,976 

3,826.905 

3,640,845 

3,445,453 

4,917,809 

5,734,356 

3,661,992 

5,257,255 

4,715,406 

4,694,215 

4,780,339 

6,827,027 

7,508,130 

8,767,728 

II, 091,123 
9,437,791 

12,739,871 

10,868,497 

13,703,583 

13,005,327 

17,502,929 

17,929,076 

19,894,130 

23,278,785 

23.712.261 
26,459,880 
19,899,393 

31.638.261 

25,666,373 

34,370,048 

27,525,513 

37,563,098 

43,968,252 

47,620,204 

52,878,687 

65,046,884 

75,070,746 

77,383,024 


Pounds. 

152,519,743 

193,906,353 

199,408,045 

162.255.993 
191,478,657 

235,865,268 
240,676,227 
189,211,300 
264, 436,. 534 
202,144,733 

184,706,655 

122,799,311 

80,461,614 

131,622,782 

106.463.062 

181,413,192 

187,236,580 

248,983,900 

254.160.993 
235,266,574 

317,992,048 

298,805,946 

293,297,271 

285,171,512 

317,970,665 

339,789,246 

331,639,723 

309,882,540 

377,848,473 

446,860,727 

455,189,534 

459,922,768 

515,878,515 

534,785,542 

572,599,562 

664,707,533 

526,109,170 

423,645,794 

578.397.454 
499,159,120 

619,528,432 

640,210,788 

663,469,068 

650,934,337 

652,208,975 

580,597,915 

737,645.670 

870.514.455 

831.827.063 
787,991,911 

854,871,310 
11,091,004,252 
' 915,086,380 
996,043,284 
1,047,792,984 




684 ■raAEBOOK OF THE DEPAKTMENT OF AGEIOUL.TUEE, 
Imports of selected agricultural products, 1851-1911 — Continued. 


Year ending 
June 30— 

Cbeese. 

Silk. 

Wool. 

Almonds. 

Algols or 
wine lees. 

Cocoa and 
cbocolate, 
total. 

Coffee. 

1906 

1907..*. 

1908 

1909 

1910 

1911 

Average: 

1851-1865.... 

1856-1860.... 

1861-1865.... 

186(>-1870.... 

Pounds. 

27,286,866 

33,848,766 

32,530,830 

35,548,143 

40,817,524 

45,568,797 

Pounds. 
17,352,021 
18,743,904 
16,662,132 
25,187,957 
23, 457,223 
^,666,091 

Pounds, 

201,688,668 

203,847,545 

125,980,524 

266,409,304 

263,928,232 

137,647,641 

Pounds. 

15,009,326 

14,233,613 

17,144,968 

11,029,421 

18,556,356 

15,522,712 

Pounds, 

28,140,835 

30,540,893 

26,738,834 

32,115,646 

28,182,956 

29,175,133 

Pounds, 

84,127,027 

97,059,513 

86,604,684 

132,660,931 

111,070,834 

140,970,877 

Pounds, 

851,668,933 

985,321,473 

890,640,057 

1,049,868,768 

871,469,516 

875,366,797 

897,809 

1,436,834 

810,622 


22,332,721 

3,0(^,988 

3,696,531 

2,145,066 


1 2,522,799 

1 2,826,329 
i 2,585,004 

1 3,323,719 
4,603,373 

5,505,023 

10,581,002 

16,407,009 

24,997,716 

33,818,657 

63,599,889 

102,304,598 

179,913,758 

226,466,812 

125,210,685 

221,410,248 

302,647,488 

361,202,142 

507,675,182 

518,403,814 

685,270,320 

761,715,403 

980,759,642 
929, 793,749- 

575,194 

1,044,006 

1,635,185 

3,867,317 

6,674,407 

7,763,420 

10,753.897 

15,798,251 

20,280,647 


i, 149, ■'63 
2,128,535 
4,174,906 

10,957,710 
17,198,740 
20,326,083 
25,089,477 
24,356,424 1 

27,739,029 

29,143,833 

1871-1875.... 




1876-1880.... 

1881-1885.... 

1886-1890.... 

1891-1895.... 

1896-1900.... 

1901-1905.... 
1906-1910 

7,824,420 1 
9,276,799 
11,668,374 

19,774,201 

34,006,426 

60,480,002 

68,669,656 

117,720,151 

142,318,926 

189.444,673 

174,035,369 1 
212,370,855 

5,662,862 

7,292,152 

7,891,088 

8,947,062 

15,194,737 


Year ending June SO— 


Flax, 


Hemp. 


Hops. 


Jute and 
Jute butts. 


Licorice root. 


Manila. 


1851., 

1852., 

1853., 

1854., 

1855., 

1850., 

1857., 

1858., 

1859., 

1860., 

1861., 
1862., 

1863.. 

1864.. 

1865.. 

1866.. 

1867.. 

1868.. 

1869., 

1870., 

1871., 

1872., 

1873., 

1874., 

1875., 

1876., 

1877. 

1878. 

1879. 

1880. 

1881- 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 
1889: 
1890, 


Tons. 

1,059 

1,411 

678 

1,160 

1,454 

1,011 

1,149 


693 

1,594 

1,050 


1,571 


1.953 

1,927 

3,672 

5,274 

4,171 

3,426 

4,322 

3,659 

4,498 

4,045 

2,935 

4,378 

5,446 

5,563 

5,748 

5,086 

6,435 

5,557 

7,140 

5,691 

7,896 

8,048 


Tons. 

1,876 

1,341 

2,621 

2,632 

961 

317 

3,082 

2,314 

3,378 

2,274 

2,211 

2,218 

732 

1,195 

1,627 


3,193 


18,731 

22,557 

20,805 

27,613 

20,673 

24,325 

23.063 

17,979 

17,128 

20,503 

17,711 

24,902 

32,044 

36,679 

29.063 
25,925 
32,463 

28,655 

32,739 

47,947 

55,835 

36,591 


Founds. 


3,837 

1,696,681 

865,016 

3,585,843 


497,243 

955,854 

2,122,589 

701,104 

1 , 642,086 

2,672,762 

18,538,049 

5,585,033 

4,176,158 

6.539,516 


Tons. 

1,919 

2,012 

1,269 

4.368 
4,665 

3,908 

5,589 

21,586 

22,538 

23,279 

13,203 

2,004 

2,592 

2,498 

2,990 

5,980 

7,809 

3,690 

17,549 

19,049 

26,450 

41,851 

63,329 

36,991 

43,402 

60.368 
50,793 
40,997 
09,590 
82,471 

68,631 

84,186 

125,318 

64,389 

98,343 

83,054 

88,514 

115,163 

88,655 

90,399 


Pounds. 


607,696 

401,277 

1,099,073 

668,786 

993,161 

2,661,964 

1,539,882 

460,632 

1,173,034 

4,715,628 

793,197 

2,296,970 

3,034,265 

2,183,376 


39,056,653 

26,406,008 

58,531,952 

79,603,835 

49,167,173 

57,068,600 

55.229,348 


Tons. 

9,917 

8,469 

12.510 

10.510 
14,254 

14,678 

17,668 


6,366 

10,329 

13,961 

16,735 

13,948 

22,856 

15,273 

17,390 


Gallons. 

36,376,772 

32,795,610 

31,886,100 

27,769,463 

26,385,593 

23,617,674 

32,705,844 

24,566,367 

32,818,146 

30,922,633 

29,941,397 

25,157,280 

30,854,264 

33,571,230 

36,446,906 

45,285,983 

56,123,079 

56,408,435 

53,304,030 

56,373,637 

44,401,359 

45,214,403 

f 533, 009 
189,837 
49 ; 112, 255 

39,026,200 

30,327,825 

27,577,642 

38,460,347 

38,120,880 

28,708,221 

37,268,830 

33,228,276 

34,128,640 

31,392,893 

39,079,808 

38,007,700 

35,582,639 

27,024,551 

31.497.243 
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Imports of selected agricultural products, Continued. 


Year ending June 30— 

Flax. 

Hemp, 

Hops. 

Jute and 
jute butts. 

Licorice root. 

Manila. 

Molasses. 


Tons. 

Tom. 

Pou'ntds. 

Tom. 

POUTldS. 

Tons. 

Gallom. 

1891 

6,331 

11,484 

4,019,603 

141,704 

55,307,911 

35,331 

20,604,463 

1892 

7,812 

5,187 

2,506,224 

88,624 

98,659,583 

44,574 

22,448,209 

1893 . ................. 

6,696 

4,817 

2,691,244 

82,231 

93,002,250 

59,439 

15,490,679 

ISO"!-. 

4,352 

1,635 

828,0^ 

50,037 

70,158,301 

35,233 

19,670,663 

1895 

7,233 

6,954 

3,133,664 

110,671 

83,281,275 

50,278 

15,075,879 

1890 

7,833 

8,450 

2,772,045 

88,992 

87,123,461 

47,244 

4,687,664 

1897 

9,190 

6,120 

3,017,821 

68,550 

62,370,337 

46,260 

3,702,471 

1898 

5,529 

4,017 

2,375,922 

112,306 

70,136,691 

50,270 

3,603,547 

1899 

6,474 

3,941 

1,319,319 

83,161 

98,432,319 

53,195 

5,821,556 

1900 

6,967 

3,400 

2,589,725 

102,693 

106,333,199 

42,624 

7,025,068 

1901 

6,878 

4,057 

2,606,708 

103,140 

100,105,654 

43, 735 

11,453,156 

1902 

7,772 

6,054 

2,805,293 

128,963 

109,077,323 

56,453 

14,391,215 

1903 

8,155 

4,919 

6,012,510 

79,703 

88,580,611 

61,648 

17,240,399 

1904 

10,123 

5,871 

2,758,163 

96,735 

89,4t)3, 182 

65,666 

18,828,630 

1905 

8,089 

3,987 

4,339,379 

98,215 

108.443,892 

61,562 

19,477,885 

1903 

8,729 

5,317 

10,113,989 

103,945 

102, 151,969 

58, 738 

16,021,076 

1907 

8,656 

8,718 

6.211,893 

104,489 

66, 115,863 

64,513 

24,630,935 

1908 

9,528 

6,213 

8,493,265 

i 107,533 

109, 355, 720 

52,467 

18,882,756 

1909 

9,870 

5,208 

7,386,574 

156,685 

97,742,776 

61,902 

22,092,696 

1910 

12,761 

6,423 

3,200,560 

68,155 

82,207,496 

93,253 

31,292, 165 

1911 

7,792 

, 5,278 

, 8,567,531 

66,238 

125,135,490 

74,308 

23,838,190 

Average: 




, ^ 




1851-1855 

1451 

1,886 


2,847 


11,132 i 

31,040,708 

1856-1860 


2,273 


15,380 

1,144,862 


28,926,131 

1861-1865 


1,597 


4,657 

1,736,476 

12,268 ! 

31,194,015 

1866-1870 




10,815 



53,499,013 

1871-1875 

4,173 

23,276 


1 42,405 




45,890,353 

1876-1880 

3,903 

19,645 


60,844 



34,702,550 

1881-1885 

5,656 

31,235 

1,183,775 

88,173 



32,945,372 

1886-1890 

1 6,866 

40,358 

7,502,304 

93,157 

^,9^,182 


34,238,368 

1891-1895 

1 6,485 

6,015 

2,635,751 

94,653 

80,081,864 

44,971 i 

18,657,979 

1896-1900 

1 7,199 

4,986 

2,414,966 

91,140 

84,879,181 

47, 919 

4,968,061 

1901-1905 

1 8,203 

4,978 

3,704,411 

101,361 

99,134,132 

57,813 

16,278,237 

1906-1910 

' 9,909 

1 

6,376 

7,081,256 

108,161 

91,614,765 

64,175 

22,583,925 
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Imports of selected agricultural products, 1851-1911 — Continued. 


Year ending 
June 30— 

Olive oil, 
for table 
use. 

1876 

GaUons. 

178,232 

1877 

194,069 

1878 

217,017 

1879 

192,326 

1880 

264,762 

1881 

224,362 

1882 

264,838 

1883 

257,375 

1884 

1885 

493,928 

1886 

634,354 

1887..: 

744,766 

1888 

654,162 

1889 

893,338 

1890 

893,984 

1891 

605,509 

1892 

706,486 

1893 

686,852 

1894 

• 757,478 

1895 

775,046 

1896 

942,598 

1897 i 

928,567 

1898 .1 

736,877 

1899 ! 

930,042 

1900 j 

967,702 

1901 

983,059 

1902 

1,339,097 

1903 

1,494,132 

1904 

1,713,590 

1905 

1,923,174 

1906 

2,447,131 

1907 

3,449,517 

1908 

3,799,112 

1909 

4,129,454 

1910 

3,702,210 

1911 

4,405,827 

Average: 


1851-1855.. 


1856-1860., 


1861-1865.. 


1866-1870.. 

175,745 

1871-1875.. 

167,357 

1876-1880.. 

209,281 

1881-1885.. 

1886-1890.. 

764,121 

1891-1895.. 

706,274 

1896-1900., 

901,157 

1901-1905.. 

1,490,610 

1906-1910.. 

3,505,485 



nice, and 
rice flour, 
rice meal, 
and broken 
rice. 


Sisal grass. 


Su^, raw 
and refined. 


Pounds. 

388,311 

349,223 

430,950 

405,957 

533,451 


365,514 

1,072,914 

123,845 

613,499 

544,938 


JBusJiels. 

92,148 

3,205,555 

528,584 

2,624,149 

721,868 

2,170,372 

8,789,860 

2,362,362 

425,408 

658,633 

1,937,416 

1,432,490 

8,259,538 

883,380 

3.415.578 

5,401,912 

186,871 

4,317,021 

3.002.578 
1,341,533 

175,240 

246,178 

1,171,378 

630,420 

155,861 

371,911 

7,656,162 

358,505 

3,166,581 

181,199 

1,948,160 

176,917 

403,952 

8,383,966 

353,208 

218,984 


Pounds. 

71,561,852 

64,013,064 

47,489,878 

75,824,923 

57,006,255 

68,739,409 

79,412,841 

96,673,080 

106,630,523 

119,074,577 

97,562,353 

103,950,359 

155,623,501 

186,376,560 

224,029,171 

214,363,582 

148,103,688 

147,483,828 

142,161,817 

219,564,320 

146,724,607 

197,816,134 

190,285,315 

204,177,293 

116,679,891 

117,199,710 

157,658,894 

169,656,284 

154,221,772 

106,483,515 

1^,547,957 

209,603,180 

212,783,392 

222,900,422 

225,400,545 

208,774,795 


Pounds. 
1,493,977,472 
1,654 556,831 
1,537,451,934 
1,834,365,836 
1,829,301,684 

1.946.865.165 
1,990,449,609 
2,137,819,123 
2,756,416,896 
2,717,884,653 

2,689,881,765 

3,136,443,240 

2,700,284,282 

2,762,202,967 

2,934,011,560 

3,483,477,222 

3.556.509.165 
3,766,445,347 
4,345,193,881 
3,674,510,454 

3,896,338,557 

4,918,905,733 

2,689,920,851 

3,980,250,769 

4,018,086,630 

3,975,005,840 

3,031,915,875 

4,216,108,106 

3,700,623,613 

3,680,932,998 

3,979,331,430 
4,391,839,975 
3,371,997,112 
4,189,421,018 
4,094,545,936 
3,937,978 265 


Pounds, 

62,887,153 

58,347,112 

65,366,704 

60,194,673 

72,162,936 

81,843,988 

78,769,066 

73,479,164 

67,665,910 

72,104,956 

81,887,998 

88,831,221 

84,627,870 

79,575,984 

83,886,829 

83,453,339 

90,079,039 

89,061,287 

93,518,717 

97,253,458 

93,998,372 

113,347,175 

71,957,715 

74,089,899 

84,845,107 

89,806,453 

75,579,125 

108,574,905 

112,905,541 

102,706,599 

93,621,750 
86,368,490 
94,149,564 
114,916,520 
85,626,370 
102,653 942 


1,434,461 

2,881,327 

3,185,680 

2,849,983 

455,815 

2,346,872 

2,253,241 


55,264,291 

71,145,230 

63,179,194 

94,106,086 

133,508,389 

174,335,447 

171,136,648 

141,044,035 

207,447,099 


446,408,820 

638,419,128 

634,576,127 

1.082.981.089 
1,570,754,356 

1,669,930,751 

2.309.887.089 
2,844,564,763 
3,745,227,214 
3,900,700,488 

3,720,917,286 

4,006,427,094 


23,874,175 

27,443,622 

27,554,894 

42,378,369 

60,131,912 

63,791,716 

74,772,616 

83,961,980 

90,673,168 

87,647,654 

97,914,525 

94,936,639 
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Imports of selected agricultural products, 1851-1911 — Continued. 


Year ending 
June 30 — 

Beeswax. 

Onions. 

Plums and 
prunes. 

Raisins. 

Currants. 

Dates. 

Figs. 


Pounds. 

Bushels. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

1883 

168,879 







1884.. 

48,123 


60,600,228 

53,702,220 



7.945,977 

1885 

91,754 


57,631,820 

38,319,787 



7,770,178 

1886 

1887 

26 546 
10,843 


64,995,545 

92,032,625 

40,387,946 

40,673,288 



7,223,070 

8,724,583 

1888 

61,702 


70,626,027 

40,476,763 



10,058,053 

1889 

75,951 


46,154,825 

35,091,139 



10,649,049 

1890 

126,319 


58,093,410 

36,914,330 



10,284^998 

1891 

379,135 


34,281,322 

39,572,655 

33,128,140 

18,239,057 

9,201,565 

1892 

271,068 


10,869,797 

20,687,640 

36,665,828 

17,084,557 

8,338,759 

1893 

248,000 


26,414,112 

27,543,563 

33,166,546 

16,211,906 

10,503,928 

1894 

318,660 


9,908,122 

13,751,050 

52,664,843 

12,408,192 

7,985,959 

1895 

288,001 



14,352,057 

15,921,278 

16,450,706 

15,186,789 

11,855,890 

1896 

273,464 


483,658 

10,826,094 

33,040,846 

13,680,302 

11,900,710 

1897 

174,017 

560,138 

710,028 

12,650,598 

29,265,761 

11,847,279 

8,940,762 

1898 

272,097 

488,853 

303,992 

6,593,833 

25,186,210 

13,561,434 

9,628,426 

1899 

452,016 

771,960 

600,360 

4,933,201 

30,849,253 

12,943,305 

7,284,058 

1900 

213,813 

546,798 

443,457 

10,309,498 

36,251,779 

19,902,512 

8,812,487 

1901 

213,773 

774,042 

745,974 

3,860,836 

16,049, 198 

20,013,681 

9,933,871 

1902 

408,706 

796,316 

522,478 

6,683,545 

36,238,976 

21,681,159 

11,087,131 

1903 

488,576 

925,599 

633,819 

6,715,675 

33,878,209 

43,814,917 

16,482,142 

1904 

425,168 

1,171,242 

494,105 

6,867,617 

38,347,649 

21,058,164 

13,178,061 

1905 

373,569 

856,366 

671,604 

4,041,689 

31,742,919 

19,257,250 

13,364,107 

1906 

587,617 

872,566 

497,494 

12,414,855 

37,078,311 

22,435,672 

17,562,358 

1907 

917,088 

1,126,114 

323,377 

3,967,151 

38,392,779 

31,270,899 

24,346,173 

1908 

671,526 

1,275,333 

335,089 

9,132,353 

38,652,656 

24,958,343 

18,836,574 

1909 

764,937 

574,530 

296,123 

5,794,320 

32,482,111 

21,869,218 

15,235,513 

1910 

972,145 

1,024,226 

5,042,683 

33,326,030 

22,693,713 

17,362,197 

1911 

902,904 

1,514,967 


2,479,220 

33,439,565 

29,504,592 

23,459,728 

Average: 








1886-1890.. 

58,272 


66,380,486 

38,708,693 



9,387,951 

1891-1895.. 

300,973 


19,165,082 

23,495,237 

34,415,213 

15,826,100 

9,577,220 

1896-1900-. 

277,081 


508,299 

9,062,645 

30,918,770 

14,386,966 

9,313,289 

1901-1905.. 

381,958 

904,713 

613,596 

j 

5,633,872 

31,251,390 

25,165,034 

12,809,062 

1906-1910.. 

782,663 

974,554 

7,270,272 

35,986,377 

24,645,569 

18,668,563 


Year ending 
June 30— 


Hides and skins, other than furs. Macaroni, 

vennicelii, 

and all 

Other than 

Cattle. Goat. cattle and prepara- 
goat. tions. 


Lemons. 


Oranges. Walnuts. 
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Foreign trade of the United States in forest ‘products^ 1851-1911, 


[Compiled from reports of Foreign Commerce and Navigation of the TJnited States. All values are gold.] 


Year ending June 30— 

Exports. 

Imports. 

Excess of 
exports (+) 
or of imports 
(-). 

Domestic. 

Foreign. 


§4,188,635 

$566,554 

$1,332,522 

+$3,422,667 


4,400,741 

411, 166 

1,133,786 

+ 3,678,122 

1863 

4,704,394 

341,566 

1,244,991 

+ 3,800,969 


8,636,443 

470,483 

1,881,492 

+ 7,225,434 


8,879,743 

1,320.670 



1856 

7,474,074 

926.299 


+ 1,779,868 


10,411,894 

1,164,280 

6,419,320 

+ 5,156,854 

1858 

10,679,417 

1,295,768 

6,631,396 

+ 5,243,789 


11,396, 163 

747,621 

6,488,908 

+ 5,654,876 

1860 

10,299,959 

846,929 

8,086,735 

+ 3,060,153 


7,286,605 

756, 112 

7,084,695 

+ 958,022 

1862 

6,468,911 

808,273 

6,982,091 

+ 1,295,093 


6,544,788 

872,515 

7,849,626 

— 432,322 


6,608,236 

616,086 

10,401,691 

- 3,177,369 

1865 

7,629,020 

1,109,049 

6,688,146 

+ 2,049,924 

1866 

9,579,561 

584,459 

11,635,299 

- 1,471,279 

1S67 

11,175, 119 

599.918 

12,975,903 

- 1,200,866 

1868 

11,956,584 

674,786 

12,586,964 

+ 44,406 

1869 

11,885,488 

361,480 

14,326,334 

- 2,079,366 

1870 

11,984,445 

1,181,708 

17,555,708 

- 4,389,555 

1871 

11,874,850 

635,847 

16,617,972 

- 4,107,275 

1872 

16.494,184 

1,004,495 

19,402,210 

- 1,903,631 

1873 

19,578,615 

774,909 

24, 452,286 

- 4,098,762 

1874 

21, 143,701 

1,116,763 

21,468,824 

+ 791, 640 


16,680,377 

15,636,980 

1,019,887 

883,254 

17,295,187 

16,023,785 

+ 405,077 

+ 496,449 

. . 

1876 

1877 

18,312,446 

532,547 

15,386,709 

+ 3,458,284 

1878 

17, ISO, 147 

705,941 

16,344,201 

. + 1,541,887 

1879 


557,434 

18,746,076 

~ 2,164,637 

1880 

17,056,870 

614,399 

27,847,871 

-10,176,602 

1881 

19,324,096 

352,249 

31,707,280 

-12,030,935 

1882 

25,680,254 

1,321,446 

36,962,880 

-10,061, 180 

1883 

28,645,199 

2,137,165 

37,623,661 

- 6,841,187 

1884 

26,222,959 

1,450,032 

35,931,961 

- 8,258,979 

1885 

22,014,839 

1,125,404 

28,702,940 

- 6,562,697 

1886 

21,061,708 

1,052,083 

32,042,431 

- 9,928,640 

1887 

21,126,152 

1,568,996 

34,704,566 

-12,009,418 

1888 

23,991,092 

1,319,270 

39,861,356 

—14,550,994 

1889 

26.997,602 

1,767,853 

36,887,715 

- 8,122,260 

1890 

29,473,084 

1,337,677 

40,010,618 

- 9,199,757 

1891 

28,715,713 

1,220,002 

46,772,282 

-16,836,567 

1892 

27.957,928 

1,542,639 

47,052,892 

-17,652,325 

1893 

28,127,281 

1,178,837 

49,720,275 

-20,414,157 

1894 

28,001,461 

1,973,803 

39,683,781 

- 9,708,517 

1895 

28,576,680 

1,277,705 

43,302, 134 

-13,447,749 

1896 

33,718,790 

2,563,650 

45.696,324 

- 9,413,984 

1897 

40,490,428 

3,242,262 

44,791,463 

- 1,058,773 

1898 

38,439,418 

2,582,082 

45,751,938 

- 4,730,438 

1899 

42,828.732 

3,011,832 

53,314,266 

- 7,473,702 


52,676,575 

3,981,002 

60,633,078 

- 3,975.501 

1901 

55,369, 161 

3,599, 192 

57, 143,650 

+ 1,824,703 

1902 

48,928,764 

3,609,071 

59,187,049 

- 6,649,214 

1903 

58,734,016 

2 ; 865,325 

71,478,022 

- 9,878,681 

1904 

70,085,789 

4, 177.352 

79,619,296 

— 6,356,155 

1903 

63,199,348 

3,790,097 

92,680.555 

-25,691,110 

1906 

76,975,431 

4,809,261 

96,462,364 

-14,677,672 

1907 

92.948,705 

5,500,331 

122,420,776 

-23,971,740 

1908 

90,362,073 

4,570,397 

97,733,092 

- 2,800,622 

1909 

72,442,454 

4,982,810 

123,920,126 

-46,494,862 

1910 

85,030,230 

9,801,881 

178,871,797 

-84,039,686 

1911 

103,038,892 

7,586,854 

162,311,565 

-61,685,819 

Average: 





1S51-1855, 

6,161,991 


2,198,705 

+ 4,585,374 

1856-1S60 

10,032,301 

996, 179 

6,849,373 

+ 4,179,107 

1S61-1S65 

6,907,512 

832,407 


+ 138,670 

1866-1S70 

11,316,239 

680,470 

13,816.042 

- 1,819,333 

1871-1875 

17,164,345 

910,380 

19,847,296 

- 1,782,571 

1876-1880 

16,841,890 

658,715 

18,869,528 

- 1,368,923 

1881-1885 

24,357,469 

1,277,259 

34, 185,722 

- 8,560,994 

1886-1890.... 

24,529,928 

1,409,176 

36,701,317 

-10,762,213 

1891-1S95 

28,275,813 

1,438,597 

45,306,273 

-15,591,863 

1896-1900 

41,630,789 

3,076,146 

50,037,414 

- 5,330,479 

1901-1905 

59,263,416 

3,608,207 

72,021,714 

- 9,150,091 

1906-1910. 

83,551,779 

5,932,936 

123,881,631 

-34,396,916 






EXPORTS OF POEEST PRODUCTS.. 
Exports of selected domestic forest products, 1851-1911 
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f Compiled from reports of Foreign Commerce and Navigation of the United States. Where figures are 
lacking, either there V'ere no exports or they were not separately classified for publication.] 


Year ending 
June 30— 

Lumber. j 

Boards, 
deals, and 
planks.i 

Shooks, 
other than 
box. 

Staves. 

1 

1851 

M feet. 
100,604 
100,695 
78,699 
197, 154 
144,718 

126,330 
309, 165 
217,861 
197,099 
170 9^ 

Number. 

Number. | 

1852 


i 

1853 


j 

1854 


} 

1855 


' 

1856 



1857 



1858 



1859 



1860 



1861 

132,332 

129,243 

135,901 

132,298 

172,644 

120,013 

131.666 

131.873 

134,370 

140,863 

154,830 

176,872 

236,557 

228,481 

213,974 

252,407 
321,530 
313, 143 
275, 102 
285,194 

320,602 

407,455 

499,406 

414,920 

412,424 

435 60S 



1862 



1863 



1864 

1,019,340 

1,043,797 


1865 


1866 


1867 



1868 



1869 



1870 



1871 



1872 



1873 



1874 



1876.: 



1876 



1877 



1878 



1879 



1880 



1881 



1882 



1883 



1884 

1,275,456 
1,281,571 1 

1,098,347 
902,269 ! 
668,972 
543,597 
534 ; 190 

316,242 
412,308 
385 863 


1885 


1886 


1887 

424^ 760 
436,718 
571,075 
612,814 

613,406 

592,596 

620,355 

674,920 

588,781 

694,799 
876,689 
790,669 
970, 170 
l,(k6,758 


1888 


1889 


1890 ' 


1801 


1892 


1893 


1894 

383’ 706 
352,928 

643,099 

695,858 

544,079 

616,380 

773,019 


1895 


1896 


1897 : 


1898 ' 

54,1^,759 

44,382,689 

49,011,633 

1899 

1900 


1901 

1,101,815 

942,814 

1,065,771 

1,426,784 

1,283,406 

714,651 
788,241 
■ 666,205 
533,182 
872,192 

47,363,262 

46,998,512 

55,879,010 

47,420,095 

48,286,285 

1902 

1903 

1904 

1905 


1906 

1.343.607 
1, "623, 964 
1,548,130 
1,367,822 
1,684,489 

2.031.608 

1,066,253 

803,346 

900,812 

57,586,378 

51,120,171 

1907 

1908.. 

61,696,949 

1909- 

977,376 

52,583,016 

1910 

928,197 

1,019,411 

49,783,771 

1911....: 

65,725,595 



Rosin. 


Spirits of 
turpentine. 


Timber. 


Hewn. 


Sawed. 


Barrels. 
387,220 
449, 194 
454,715 
601,280 
731,060 

524,799 

641,517 

574,573 

798,083 

770,652 

536,207 

65,441 

17,025 

2,418 

11,232 

250,452 

334,104 

443,501 

585,989 

583,316 

511,959 
692.728 
845, 162 
929.342 
937,527 

^4,256 


1,042,183 

1,112,816 

1,040,345 

1,023,710 

1.156.012 
1,347,256 
1,545,211 
1,269,304 

1,131,560 

1.365.012 
1,492,314 
1,420,218 
1,601,377 

1,790,251 
1,950,214 
2,059,407 
1,987,128 
1,862,394 
2,172,991 
2,429,116 
2,206,203 
2,663,229 
2,369, 118 

2,820,815 

2,535,962 

2,396,498 

2,585,108 

2,310,275 

2,438,556 

2,560,966 

2,712,732 

2,170,177 

2,144,318 

2,189,607 


Gallons. 

363,828 

358,658 

634,371 

1,669,523 

2.339. 235 

1,844,560 

1,522.177 

2.457.235 
2,682.230 
4.072,023 

2,941,855 
43,507 
58. 565 
32,548 
51,863 

349,326 

1.513,225 

3,068,629 

3,184,955 

3,246,697 

2,453,554 

4,495,441 

5,114,663 


5,599.624 


6,796,927 

7,633,568 

7,575,556 

7,091,200 

6,595,528 

8,136,493 

9,867,344 

11,300,729 

8,987,226 

8,217,678 

10,209,883 

10,585,942 

9,681,759 

11,248,920 

12,243,621 

13,176,470 

13,415,459 

12,618,407 

14,652,738 

17,431,566 

17,302,823 

18,351,140 

17,761,533 

18,090,582 

20,240,851 

19,177,788 

16,378,787 

17,202,808 

15,894,813 

15,981,253 

15,854,676 

19,532,683 

17,502,028 

15,687,737 

14,817,751 


Culncfeet. 


7,115,975 

7,115,007 

12.694,738 

14,154,244 

25,209,048 

13,563,714 

21,786,414 

20,640,259 

18,361,916 

13,255,241 

16,366,346 

22,961,618 

24,491,354 

19,913,220 

10,615,065 

8,411,066 

5,077,612 

4,260,639 

5,813,175 

6,301,065 

8,732,761 

6,900,073 

6,736,446 

7,836,921 

4,082,709 

6.039,539 

5,616,476 

6,406,824 

5,489,714 

4,796,668 

4,416,741 

4,624,698 

5,388,439 

3,291,498 

3,788,740 

3,856,623 

3,517,046 

3,278,110 

4,883,506 

2,960,528 

3,245,196 

2,673,887 


M feet. 


201,267 

153,248 

193,344 

167,609 

187,780 

262,996 

^270,984 

214,612 

235,560 

214,198 

237,830 

297,693 

332,934 

391,291 

338,675 

406,448 

473,542 

533,920 

412,750 

530,659 

568,690 

486,411 

562,548 

600,865 

463,440 

383,309 

461,721 

499,547 


I Including ‘^Joists and scantling,*' prior to 1884. 
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Exports of selected domestic forest products^ 1851-1911 — Continued. 


Year ending 
June 30— 

1 Lumber. 

1 

Rosin. 

Spirits of 
turpentine. 

Timber. 

Boards, 
deals, and 
planks. 

Shooks, 

1 other than 
box. 

Staves. 

Hewn. 

Sawed, 

Average: 

Mfeet. 

124,354 

204,275 

140,484 

131,757 

202,143 

289,475 i 

410,961 

496,195 

599,812 

875,815 

1,164,118 

1,511,602 

Number. 

1 Number. 

\ 

Barrels. 

524,694 

661,925 

126,465 

439,472 

783,344 

Gallons. 

1,073,104 

2,515,645 

625,668 

2,272,566 

Cubic feet. 

Mfeet. 

iR.'sfi-iSfin * 





1351-1865 





1866-1870 





1871-1875 



14,525,350 

18,081,835 

17,278,465 

6,037,050 

6,319,138 

5,345,283 

4,190,000 

3,574,877 


1876-18S0 





1881-1885 



1,268,299 

1,402,096 

1,929,879 

2,348,131 

2,529,732 

2,405,350 

8,977,464 

9,988,836 

13,221,339 

17,787,529 

17,779,009 

10,891,655 


1886-1890 

749,475 

370,209 

654,487 

694,894 ! 
935,197 


214,643 

239,977 

388,558 

504,486 

490,377 

1891-1895 


1896-1900 


1901-1905 

1906-1910 

49,189,433 

54,554,057 


Imports of selected forest products, 1851-1911, 

tCompiled from mports of Foreign Commerce and Navigation of the United States, Where figures are 
lacking, either there were no imports or they were not separately classified for publication.] 


Year ending 
June 30— 

Camphor, 

crude. 

India 

rubber. 

Rubber 
gums, total. 

Lumber. 

Shellac. 

Wood pulp. 

Boards, 
deals, 
planks, 
and other I 
sawed. 

Shingles- 

1851 

Pounds. 

176,226 

189,316 

109.908 
233,496 

193.909 

341,972 

389,565 

706,999 

612,263 

49,047 

44,734 

298,097 

221,280 

a7,570 

177,756 

718,953 

432,075 

2,005 

Pounds. 

Pounds. 

Mfeet. : 

M. 

Pounds. 

Tons. 

1^2 







1863 







1854 






- 

1855 







1856 







1857 







1858 







1859 







I860 







1861 







1862 

2,125,561 

5,104,650 

2,458,821 

5,128,026 



131,974 ^ 
615,036 
789,510 
631,081 

1,103,777 

784,365 

548,227 


1863 




1864 

333 



1865 





1866.. 


136,855 

1 42,262 
8,438,019 i 
7,813,134 
9,624,098 

11,031,^9 

11,803,437 

14,536,978 

14.191.320 
12,035,909 

10,589,297 

13,821,109 

12,512,203 

14,878,584 

16,826,099 

20,015,176 

22,712,862 

21.646.320 
24,574,025 
24,208,148 

108,439 

413,375 

255,843 



1867 




1868 

8,438,019 



1869 



1870 







1871 



725,994 

714,731 

818,302 

562,395 

393,786 

333,996 
316,271 
327,298 
i 355,304 
515,343 

575,320 

612,364 

572,099 

600,762 

555,582 




1872 



102,904 

108,448 

109,245 

82,110 

38,279 
34,190 
47,532 
48,710 
j 59,402 

87,135 

99,264 

104,657 

86,219 

69,511 



1873 

1,11^930 

780,737 

947,191 

322,972 

1,022,565 

1,117,290 

982,580 

2,445,471 

2.010.165 
2,076,192 

2.312.166 
2,047,732 
2,223,03$ 




1874 




1875 




1876 




1877 




1878 




1879 




1880 




1881 




1882... 



m 

1883 



1884 


2,865,753 

3,468,891 

7,m 

13,623 

1885 





1 Gutta-percha only. 
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Imports of selected forest produds, 1851-1911--Contmxed, 


Year ending Camphor, 

June 30— crude. 


Lumber. 


India 

rubber. 


Rubber Boards, 

gums, total deals, 

planks, 
and other 
sawed. 


Shingles. 


Shellac. 


Wood pulp. 


1886. 

1887. 


1890. 


Pounds. 

1,133,913 

2,857,222 

2,779,719 

1,961,018 

2,055,287 


Pounds. 


Pounds. 

29,263,632 

28,649,446 

36,628,351 

32,339,503 

33,842,374 


Mfeet. 

547,832 

559,236 

608,743 

648,174 

660,327 


M. 

79,150 

89,169 

161,715 

214,546 

194,168 


Pounds. 

4,396,431 

4,722,538 

4,206,850 

5,509,873 

4,739,465 


Tm. 

10,139 

23,410 

35,133 

40,917 

43,478 


1891 


1894. 

1895. 


1,716,167 
1,955,787 
1,733,425 
1,323,932 
1, 500, 739 


33,712,089 

39,976,205 

41,547,680 

33,757,783 

39,741,607 


34,672,924 

40,284,444 

42,130,058 

34,256,546 

41,068,401 


757,244 

663,253 

742,597 

514,619 

600,798 


260,652 

363,027 

459,044 

378,632 

51,513 


6,253,380 

6,310,266 

5,604,732 

4,868,681 

6,401,060 


43,316 

41,118 

63,565 

35,587 

28,440 


1896. 

1897. 


1900, 


945,629 

1,469,601 

2,047,234 

1,807,889 

1,789,580 


36,774,460 
35,574,449 
46, Ooo, 497 
51,063,066 
49,377,138 


40,618,314 

36,692,114 

46,691,974 

58,055,887 

58,506,569 


786,209 

883,781 

353,215 

423,928 

680,226 


435,421 

471,594 

541,040 


6,056,957 

7,151,459 

6,984,395 

9,830,111 

10,621,451 


45,143 

41,770 

29,846 

33,319 

82,441 


1901, 

1902, 

1903, 

1904, 

1905, 


2,175,784 

1,831,058 

2,472,440 

2,819,673 

1,904,002 


55,275,529 

50,413,481 

55,010,571 

59,015,551 

67,234,250 


64,927,176 

67,790,069 

69,311,678 

74,327,584 

87,004,384 


490,820 

665,603 

720,937 

589,232 

710,538 


555,853 

707,614 

724,131 

770,373 

758,725 


9,608,745 

9,064,789 

11,590,725 

10,933,413 

10,700,817 


46,757 

67,416 

116,881 

144,796 

167,504 


1906. 

1907. 

1908. 


1,668,744 

3,138,070 

2,814,299 


157,844,345 

176,963,838 

162,233,160 


81,109,451 

106,747,589 

85,809,625 


949,717 

934,195 

791,288 


900,856 15,780,090 
881,003 17,785,960 


157,224 

213,110 

237,514 


1909 

1910 

1911 


1,990,499 

3,026,648 

3,726,319 


188,359,895 

1101,044,681 

72,046,260 


114,598,768 

154,620,629 

145,743,880 


846,024 

1,054,416 

872,374 


1,058,363 

762,798 

642,582 


19,185,137 

29,402,182 

15,494,940 


274,217 

378,322 

491,873 


Average: 

1851-1855., 

1856-1860.., 

1861-1865.. 

1866-1870.. 

1871-1875.. 


180,571 

419,970 

251,887 


Tons. 


5,190,874 

12,719,917 


643,042 


1876-1880... 

1881-1885... 

1886-1890... 

1891-1895... 

1896-1900... 


1,178,176 

2,133,859 

2,157,432 

1,646,010 

1,611,987 


37,747,073 

43,768,922 


13,725,458 

22,631,306 

32,144,681 

38,482,475 

48,112,972 


369,642 

583,225 

604,862 

665,702 

625,472 


45,623 

89,357 

147,750 

302,574 


4,715,031 

5,887,624 

8,128,875 


30,616 

42,405 

46,504 


1901-1905... 

1906-1910... 


2,240,591 57,389,878 
2,527,652 1 77,289,184 


72,672,178 

108,577,212 


635,426 

915,128 


703,339 10,379,698 
918,220 19,103,060 


108,671 

252,077 


1 Including *^Guayule gum," crude. 
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Affrieidtural statistics from census for 1910 — Total population, total land area, farm 
area, improved, woodland, and other unimproved area, and their percentages in 1910, 
hy States. ^ 

[Quantities expressed in thousands; 000 omitted.] 
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Agricultural statistics from census for 1910, 

IFamis classified by size.] 





Percentage of all farms in State. 



Aver- 

Aver- 

age 


State and Piri- 
sion 

} 

Un- j 
der : 
3 

acres. 

3 to 

9 

acres. 

10 to 
19 

acres. 

20 to 
49 

acres. 

50 to 
99 

acres- 

100 to 
174 
acres. 

1 

175 to 
259 
acres. 

260 to 
499 
acres. 

500 to 
999 
acres. 

1,000 

acres 

and 

over. 

age 

acre- 

age 

per 

farm. 

acre- 
age of 
im- 
proved 
land 
per 
farm. 

Total 
number 
of farms. 


P.ct, 

P.cf. 

P.ct. 

P,ci. 

P.ct. 

P.ct 

P.ct. 

P.ct. 

P.ct 

P.ct. 

Acres. 

Acres. 

NuTtiber, 

Maine 

0-2 

5.8 

5 9 

15.8 

29.8 

27.7 

9.4 

4. 4 

0.8 

0.2 

104.9 

39.3 

60,016 

New Hampsliire. 

.3 

8.7 

7.9 

16.7 

23.1 

23.1 

11.0 

6.7 

1.9 

.6 

120.1 

34.3 

27,063 

Vermont 

.2 

7.9 

5.9 

10.6 

18.1 

29.0 

15.9 

10.2 

1.9 

.4 

142.6 

50.0 

32,709 

Massachusetts... 

2.3 

13.0 

13.4 

24.3 

21.6 

15.4 

5.8 

3.2 

.9 

.3 

77.9 

31.5 

36,917 

Rhode Island 

2.7 

11.1 

12,2 

21.6 

23.9 

17.9 

5.9 

3.3 

1.0 

.5 

83.8 

33.7 

6,292 

Connecticut 

.8 

10.0 

11.6 

23.5 

24.7 

IS. 6 

6.3 

3.4 


.1 

81.5 

36.9 

2t), 815 

New York 

.7 

8.0 

7.2 

14.4 

26.4 

2S.3 

10.2 

4.3 

.5 

.1 

102.2 

68. S 

215,597 

New Jersey 

1.6 

9.7 

12.8 

22.7 

24.5 

21.5 

5.0 

■i 

.3 

.2 

76.9 

53.9 

33,487 

Pennsylvania 

.4 

8.7 

S.5 

18.1 

30.0 

25.3 

6.4 


.3 

.1 

84.8 

57.8 

219,295 

N. Atlantic 

0.7 

8.5 

8.3 

17.1 

26.9 

25.5 

8.4 

3.8 

0.6 

0.2 

95.7 

55.7 

€57,181 

Delaware 

Dist. of Col 

.3 

6.2 

7.7 

18.3 

27.5 

26.3 

9.2 

4.0 

.5 

.1 

95.9 

27.9 

65.8 

23.7 

10,836 

217 

Maryland 

.3 

10.2 

10.4 

i7.6 

20.3 

23.4 

10.3 

6.2 

1.0 

.2 

103.4 

68.6 

48,923 

Virginia 

.1 

9.5 

12.0 

23.0 

20.8 

17.9 

8.1 

6.1 

1.9 

.5 

105.9 

63.6 

184,018 

West Vir^nia . . . 

.1 

7.7 

8.1 

21.0 

27.7 

20.8 

7.7 

4.9 

1.4 

.5 

103.7 

57.1 

96,685 

North Carolina . . 

0) 

5.9 

11.1 

29.8 

24.5 

17.3 

6.2 

3.8 

I.l 

.3 

88.4 

34.7 

253,725 

South Carolina - . 

(D 

8.1 

13.4 

40.0 

18.8 

11.0 

4.1 

3.0 

1.1 

.5 

76.6 

34. G 

176,434 

Georgia 

C) 

3.0 

7.2 

40.4 

23.5 

14.5 

5.C 

3.9 

1.4 

.6 

92.6 

42.3 

291,027 

50,016 

Florida 

.6 

7.5 

10.0 

34.3 

20.0 

16.4 

5.2 

3.9 

1.3 

.7 

105.0 

36.1 

S. Atlantic 

0.1 

6.5 

10.2 

31.9 

22.7 

16.3 

6.3 

4.3 

L3 

0.4 

93.4 

43.6 

1,111,881 

Ohio 

.3 

7.1 

6.9 

18.5 

32.4 

25.3 

6.7 

2.5 

.3 

0) 

88.6 

70.7 

272,045 

Indiana 

.2 

5.3 

6.4 

18.6 

31,2 

26.6 

8.4 

3.7 

,4 

.1 

98.8 

78.6 

215,485 

Illinois 

.3 

3.6 

4.1 

13.2 

23.0 

32.0 

15.2 

7.7 

.7 

.1 

129.1 

111.4 

251,872 

Michigan 

.2 

3.2 

3.7 

24.1 

35.6 

24.5 

6.0 

2.3 

.3 

.1 

91.5 

62.0 

206,960 

Wisconsin 

.2 

3.1 

2.8 

13.2 

30.5 

33.0 

11.4 

5.2 

.6 

.1! 

119.0 

67.0 

177,127 

N.C.E.Miss.R. 

0.2 

4.7 

4.7 

17.6 

30.3 

28.1 

9.5 

4.3 

0.5 


106.0 

79.2 

1,123,489 

Udinnesota. ...... 

.2 

1.6 

1.8 

7.7 

17.0 

36.5 

17.9 

16.9 

2.2 

.2 

177.3 

125.8 

156,137 

Iowa 

.2 

3.41 

2.8 

7.2 

17.8 

36.9 

18.6 

11,9 

1.1 

.1 

156.31 

135.9 

217,044 

Missouri 

.2 

3-1 

3.9 

17.1 

26.8 

28,9 

11.6 

7.1 

1.2 

.2 

124.8 

88.7 

277,244 

North Dakota... 

.1 

.1 

.1 

, 6| 

1.6 

30.9 

7.2 

39.1 

17.0 

3.2 

382. 3 

275,1 

74,360 

South Dakota. . . 

.1 

A 

.6 

1.4! 

3.1 

36.6; 

10.6 

32,0 

12.5 

2.8 

335. 1; 

203.8 

77,644 

Nebraska 

.1 

1.8 

1.5 

3.5 

9.7 

33.9 

16.0 

20.4 

10.1 

3.0 

297.8 

188.0 

129,678 

Kansas 

.1 

2.4 

2.0 

6.0, 

14.7 

32.5 

15.0 

19.5 

5.9 

1.9 

244.0 

168.2 

177,841 

N.C.W.Miss.R. 

0.2 

2.2 

2.3 

8.3 

16.4 

33.2 

14.5 

16.7 

5.0 

1.2 

209.6 

148.0 

1,109,948 

Kentucky 

.1 

8.4 

12.9 

22.6 

25.4 

19.3 

6.7 

3.6 

.8 

.2 

85.6 

65,4 

259,185 

Tennessee 


6.0 

13.2 

29.4 

24.4 

ie .9 

5.8 

3.4 

.8 

.2 

81.5 

44.3 

; 246,012 

Alabama 

C) ’ 

5,2 

10.7 

40.6 

21,1 

13.5 

4.5 

3.1 

,9 

.3 

78.9 

36.9 

1 262,901 

Mississippi 

.1 

4.1 

20,3 

41.1 

16.3 

11,0 

3.7 


.8 

.3 

67.6 

32,8 

1 274,382 

Iiouislana 

.3 

5.5 

18.6 

38.5 

16.8 

11.3 

3.9 

3.1 

1.3 

.8 

86.6 

43.8 

! 120,546 

Texas. 

.1 

2.2 

4.8 

23.6 

26.9 

22.6 

7.6 

6.5 

3.1 

2.7 

269.1 

65.5 

1 417,770 

Oklahoma 

.1 

1.0 

2.7 

16.6 

20.5 

39.5 

8.5 

9.3 

1.4 

.5 

151.7 

92.3 

1 190, 192 

Arkansas 

.1 

2.9 

13.9 

34.9 

21.1 

18.3 

5.2 

2.8 

.5 

.2 

81.1 

37.6 

1 214,678 

South Central - 

0.1 

4.3 

11.4 

30.3 

22.3 

19,2 

5.9 

4.4 

1.3 

0.8 

126.2 

51,5 

>1,985,666 

Montana 

1.0 

.9 

1 1.Q 

3.6 

4.8 

40.3 

6.0 

25.8 

; 9.G 

7.i 

i 516.7 

138.9 

) 26,214 

Wyoming 

Colorado 

2.6 

.8 

1 .5 

3.1 

5.9 

» 34-7 

7.1 

25.9 

1 9.C 

1 10.1 

; 777.8 

114.5 

tJ 10,987 

1.2 

4.8 

! 4.9 

8.4 

9.5 

i 35.4 

6.5 

20.5 

i 6.3 

\ 3.4 

i 293.1 

93. i 

J 46.170 

New Mexico. . , . . 

2.8 

9.C 

I 7.5 

f 7.9 

5.1 

. 43.1 

3.8 

16.9 

\ 2.3 

i lA 

) 316.9 

41.3 

L 35,676 

Arizona 

17.3 

9.S 

1 9.3 

, 26.0 

i 8.S 

1 28.1 

2.9 

i 5.4 

1 1.8 

\ A 

} 135.1 

38.( 

) 9,227 

Utah 

1.4 

8.£ 

; 11.7 

' 25.C 

i 19.5 

1 16.9 

6.3 

t 6.C 

f 2.5 

i 1.8 

i 166.7 

f 63.] 

1 21,676 

Nevada 

3.2 

2 .C 

\ 3.9 

I 11.9 

1 15. S 

1 20 ,€ 

6.5 

1 13.€ 

y 9.2 

5 12.* 

J 1,0Q9.( 

i 279.7 

7 2,689 

Idaho.... 

.6 

1 2.8 

} 3.3 

13.1 

18.9 

f 38.6 

8.2 

5 10.9 

) 3.C 

1 A 

5 171.5 

; 90.: 

2 30,807 

Washington 

1.C 

1 8.5 

! 9.( 

) 18. S 

} 12 .f 

5 24.7 

5.5 

i 10.9 

} 6.2 

! 3.: 

1 208.9 

1 113.9 

i 56,192 

Oregon 

Caliioniia 

.5 

► 5.8 

i 6.9 

1 15.1 

[ 14.9 

\ 26.4 

t 8.1 

: 12 .^ 

t 6.( 

) 3.? 

J 256.8 

1 93A 

J 45,502 

1.4 

• 10 , e 

> 13.£ 

i 23.^ 

[ 12.1 

1 13.6 

1 6.2 

t 8.9 

> 6.8 

5.3 316. -3 

f 129.] 

1 88, 197 

Far Western... 

1.7 

^ 7.< 

) 8.3 

1 15.8 

1 11 . I 

r ' 27.£ 

i 6.( 

) 13.? 

} 5A 

3.9 296.9 

} 101 .] 

7 373,337 

United States.. 

Xii 1 . . - 

0.5 

\ 5.( 

) 7.4 

) 22.5 

1 

3 23.? 

1 8.^ 

i 7.{ 

) 2A 

0.8 138.' 

1 75.: 

26,361,502 


1 Bess than one-tentb of 1 per cent. 



694 TEABBOOK OF THE DEPAETMENT OF AGBICULTURE, 


Agricultural statistics from census for 1910. 


[Quantities given in thousands; i. e., 000 omitted,] 


State and 
Division. 

Value of all farm 
property. 

Value of land. 

Value of build- 
ings. 

Value of imple- 
ments and ma- 
chinery. 

Value of animals, 
poultry, and 
bees. 

Total. 

Per 

cent 

of 

1900, 

Total. 

Per 

cent 

of 

1900. 

Total. 

Per 

cent 

of 

1900. 

Total. 

Per 

cent 

of 

1900. 

Total. 

Per 

cent 

of 

1900. 

Maine 

$199,272 

162.8 

$86,481 

175.2 

$73,138 

155.1 

$14,490 

164.6 

$25,162 

147.1 

N. H 

103,704 

120.8 

44,519 

125.4 

41,397 

119.6 

5,878 

113.8 

11,910 

112.8 

Vermont 

145,400 

134.1 

58,385 

127.4 

64,203 

145.5 

10,169 

134.9 

22,643 

126.9 


226,474 

124.0 

105,533 

121.4 

88,636 

124.7 

11,564 

131.0 

20,741 

131.3 



R. I 

32,991 

122.2 

15,010 

111.8 

12,933 

133.2 

1,781 

140.2 

3,276 

126.3 

Connecticut, . 

159,400 

140.7 

72,206 

137.7 

66,113 

147.0 

6,917 

139.8 

14,164 

129.6 

New York 

1,451,481 

135.7 

707,748 

128.4 

476,998 

141.6 

83,645 

149.3 

183,091 

145,8 

New Jersey. . 

254,833 

134.5 

124,143 

133.0 

92,991 

134.3 

13,109 

140.5 

24,589 

139.6 

Pa 

1,253,275 

119.2 

630,430 

109.6 

410,639 

127.2 

70,726 

138.9 

141,480 

138.1 

N.Atlantic. 

3,826,830 

129.7 

1,844,455 

122.7 

1,317,038 

135.2 

218,279 

142.8 

447,056 

139.6 

Delaware 

63,179 

155.2 

34,938 

147.0 

18,218 

170.8 

3,206 

149.1 

6,817 

166.8 

Dist. ofCoL.. 

8,476 

73.5 

7,194 

74.2 

1,037 

65.9 

92 

67.9 

153 

122.0 

Maryland 

286,167 

139.8 

163,452 

135.8 

78,286 

142.8 

11,860 

137.7 

32,570 

156.2 

Virginia 

625,065 

193.2 

394,659 

196.7 

137,399 

193.6 

18,116 

182.8 

74,891 

178.2 

W.Ya 

314,739 

154.4 

207,076 

154.2 

57,315 

168.4 

7,011 

139.1 

43,336 

141.8 

N. C 

537,716 

230.0 

343,165 

241.7 

113,460 

215.3 

18,442 

203.3 

62,660 

208.1 

s, c 

392,128 

255.3 

268,775 

269.3 

64,113 

237.8 

14,109 

212.8 

45,131 

223.4 

Georgm 

580,546 

264.2 

370,353 

267.4 

108,851 

242.7 

20,948 

213.7 

80,394 

228.4 

Florida 

143,183 

265.5 

93,738 

304.1 

24,408 

244.6 

4,446 

226.5 

20,591 

184.4 

S. Atlantic, 


203.0 

1,883,350 

209.3 

603,087 

196.7 

98,230 

184.2 

366,533 

188.6 

Ohio 


158.7 

1,285,895 

157.4 

368,258 

167.8 

61,210 

140.9 

197,332 

156.7 

Indiana 

1,809,135 

184.9 

1,328,197 

193.2 

266,079 

172.7 

41,000 

150.0 


158.7 

Illinois 

3,905,321 

194.8 


204.1 

432,381 

171.9 

73,724 

163.9 


159.4 




157,7 

615,258 

145.3 

^,880 

179.9 

49,916 

173.3 


174.3 

Wisamsin 

1,413,043 

174.1 

911,938 

171.9 

289,694 

186.2 

62,957 

181.1 

168,464 

164.5 

N. C. E. of 











Miss. B.. 

10,119,052 

178.0 

7,231,699 

182.0 

1,642,292 

174.8 


161.3 

976,255 

101.5 

Minnesota 

1,476,412 

187.2 


182.2 

243,339 


52,329 

173-9 

161,641 

181.5 

Iowa 

3,745,861 

204.2 




189.1 

96,478 

164.7 


140.9 

Missouri 


198.7 

1,445,982 



182.0 

50,874 

177.9 

285,839 


N, Dak 

974,814 

381.9 


421.3 

92,277 

362.9 

43,908 

312.4 

mmmM 

255.1 

S, Dak 


391.9 


477.1 


331.3 

33,787 

276.5 

127,229 

195.2 

Nebraska 


278.1 

1,614,539 

331.8 


218.3 

44,260 

177.4 

222,222 

152.9 

Kansas 



1,537,977 

jiggy 


179.1 

48,310 

163.8 

253,524 

132.8 

K.C.W.of 











Miss. E.. 

13,535,310 

238.1 


258.2 


ESQ 

368,936 

188.9 

1,551,708 

159.6 

Kentucky 

773,798 

164.3 

484,465 

166.4 

150,995 

166.1 

20,852 

136.3 

117,487 

169.3 

Tennessee 

612,521 

179.5 

371,416 

183.9 

109,107 

172.8 

21,292 

139,8 


182.0 

Alabama 


206.3 

216,944 

216.6 

71,309 

207.0 

16,290 

187,8 

65,595 

181.7 


426,315 

\vma 


221.1 

80,160 

215.8 


176.9 

75,247 

176.4 

Louisiana 


151.7 

187,803 

174.3 

49,741 

148,9 

18,977 

66.5 

44,699 

154.8 

Tekas 

2,218,645 


1,633,207 

276.1 

210,001 

209.5 


188.5 

318,647 

132.5 

Okiahonia.., 

918,199 


649,067 

434.5 

89,611 

418.6 

fi ^ 

257.7 

152,433 

158.4 

Arkan^ 



mm 

234.1 

63,145 

210.0 

16,864 

192.7 


197.6 

S, Central. 

iltkJliMtl 

213.8 

1 4,042,926 

24.3.3 

mm 

vES^ 

195,059 

154.0 

958,872 

155.5 

Mon.tftTift' . 

347,829 

295.1 


430.6 

24,855 

265.4 

10,540 

287.0 

86,663 

164.2 

Wyoming... 

167,189 

247.8 


379.4 


Ei^SU 

3,668 

268.5 

65,606 

167.6 

Colorado 

491,472 

305.2 


401.6 

45,697 

285.6 



70,161 

140.5 

New Mexico, 

159,448 

296.6 


570.4 

13,024 

365.3 

4,122 

358.0 

43,495 

137.1 

Arizona 

75,124 



3JLO 

4^^ 

213L8 

1 788 

233 6 

26 061 

167 6 

Utah 

150,795 

^Tiin 

991482 

247.9 

fira 

16^ 

4^468 

152 9 

28* 782 

134 0 

Nevada 

60,399 

210.6 

35,277 

265.^ 


]g5'2 


177 4 


157*9 

Idaho 

305,317 

453.9 

219,953 

619ls 

25JL13 

367*6 


317 9 

229 8 

Washington. 

637,543 

442.6 

517,422 

521.0 

54' 546 

334.6 

16,710 

266.4 

48,865 

220.5 

Oregon, 

528,244 

305.8 

411,696 

363.9 

43,880 

228.5 

13,206 

203.0 

59,462 

175.3 

CalSfoniia... 

1,614,695 

202.7 

1,317,195 

208.9 

133,406 

172.2 

36,493 

171.2 

127,600 

189.6 

Far West- 











em 


264,7 

3,420,683 

303,5 

376,860 

225.0 

116,839 

219.0 

624,674 

170.1 

U.S....... 

40,991,374 


2^ 475,674 

218.1 

6,325,452 

177.8 

1,265,150 

168.T 

4,925,098 

160.1 
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Agricultural statistics from census for 1910^ 


Pereents^e of value 61 ali prop- Average value per Average value of 
erty represented in — farm of — land per acre — 


State and Division. 

i 

Lands. 

I Build- 
ings. 

Imple- 

ments 

and 

ma- 

chinery. 

Domes- 
tic ani- 
mals, 
poul- 
|try,and 

I bees. 

All prop- 
eiV* 

Lands 

and 

build- 

ings 

only. 

1910 

1900 

Maine 

P.ct. 
43.4 I 

P.ct, 

36.7 

P.ct. 

7.3 

P. ct. 
12.6 

Dollars. 

3,320 

3,833 

Dollars. 

2,660 

Dollars. 

13.73 

Dollars. 

7.83 

New Hampshire 

42.9 

39.9 

5.7 

11.5 

3,176 

13.70 

9.83 

Vermont 

40.2 

37.3 

7.0 

15.6 

4,445 

6,135 

3,442 

12.52 

9.70 

Massachusetts ' 

46.6 

39.1 

5.1 

9.2 

5,260 

36.69 

27.62 

Rhode Island 

45.5 

39.2 

5.4 

9.9 

6,234 

5,278 

33.86 

29.46 

Connecticut 

45.3 

41.5 

4.3 

8.9 

5,944 

5,158 

33.03 

22.68 

New York 

4S.8 

32.9 

5.8 

12.6 

6,732 

5,495 

32.13 

24.34 

New Jersey 

48.7 

36.5 

5.1 

9.6 

7,610 

5,715 

6,484 

48.23 

32.86 

Pennsylvania 

50.3 

32.8 

5.6 

11.3 

4,747 

33.92 

29.70 





North Atlantic 

48.2 

34.4 

5.7 

11.7 

5,823 

4,811 

29.32 

22.98 
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yeaebooe: of the d-efabtment of agbicxjltuee. 



55,887 53.4 42,20$ 


195,912 I 52.5 101,302 I 22,085 


2,368,905 37.2 299,839 1,823,032 28.7 114,884 
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Agricultural statistics from census for 1910 — Continued. 

MORTGAGE DEBT REPORTS. 


INo mortgage reports were secured for farms operated by tenants and managers.] 



Farms operated by owners. 


Average value per farm mort- 
gaged. 


State and 
Division. 

Number free 
from mort- 
gage debt. 

Number 
with mort- 
gage debt. 

Number with no mort- 
gage report. 

te S 

« . 

11 

ns ® 

fig 

cso 

1 ■ 1 
tf 1 

o . 

w 
<0 6j0 
SC 

'S'S 

1 

P* 


Number. 

Per cent. 

Number. 

Per cent. 

C3 c 

^ c3 

si 

iz; 

csMl^ 

> 

•m S 
^ § 

1- 

II 

0'S 

§ § 

11 

P't 

1 

'o 

S) 

Maine 

41,309 

73.4 

14,948 

26,6 

; 197 

13,894 

$39,774 

$11,739 

29.5 

$2,863 

$845 

N, Hampshire. . 

18,119 

74.4 

6,234 

25.6 

140 

5,666 i 

15,457 

4,774 

30.9 

2,728 

842 

Vermont 

14,851 

53.1 

13,140 

46.9 

74 

12,138 

36,859 

12,436 

33.7 

3,037 

1,025 

Massachusetts.. 

18,768 

.59.1 

13,014 

40.9 

293 

12,030 

49,742 

16,371 

32.9 

4,135 

1,361 

Rhode Island... 

2,811 

70.4 

1,180 

29.6 

96 

1,001 

4,088 

1,356 

33.2 

4,084 

4,183 

1,355 

Connecticut 

13,080 

56,8 

9,958 

43.2 

196 

9,062 

37,906 

11,869 

31.3 

1,309 

New York 

93,118 

56.3 

72,311 

43.7 

1,245 

62,555 

284,659 

97,310 

34.2 

4,651 

1,556 

New Jersey 

11,983 

60.4 

11,793 

49.6 

357 

10,666 

55,507 

19,477 

35.1 

5,204 

1,826 

Pennsylv^ia... 

112,156 

68.9 

50,699 

31.1 

1,374 

44,999 

176,168 

61,539 

34.9 

3,915 

1,368 

N Atlantic... 

326,196 

62.8 

193,277 

37.2 

3,972 

172,011 

i 700,160 

230,861 

33.8 

4,070 

1,377 

Delaware 

3,817 

62.8 

2,264 

37.2 

97 

2,021 

1 8,802 

3,069 

34.9 

4,355 

L51S 

Dist. Columbia. 

93 

81.6 

21 

18.4 

4 

20 

* 233 

56 

24.0 

11,070 

2,805 

Maryland 

21,084 

63.5 

1 12,127 

36.5 

308 

10,754 

1 44,399 

15,674 

35.3 

4,129 

1,457 

Virginia 

111,474 

84.0 ! 

21,182 

16.0 

1,008 

17,410 

1 62,377 

i 16,440 

24.8 

3,683 

887 

West Virginia. . 

66,093 

87.4 

9,525 

12.6 

360 

7,878 

21,549 

1 5,593 

26,0 

2,736 

710 

North Carolina. 

117,028 

81.5 

26,642 

ilS.5 

1,650 

19,252 

42,952 

9,958 

23.2 

2,231 

517 

South Carolina. 

47,535 

76.0 

15,020 

‘24.0 

1,795 

11,189 

39,694 

10,109 

25.5 

3,539 

903 

Georgia 

78,004 

81.0 

18,257 

19.0 

2,367 

13,839 

37,526 

10,988 

29.3 

2,712 

794 

Florida 

29,614 

85.2 

5,lfi0 

14.8 

625 

4,159 

12,884 

2,710 

21.0 

3,098 

652 

S. Atlantie. . . 

474,742 

81.2- 

110,198 

18.8 

8,214 

86,522 

270,316 i 

73,697 

[27.2 

1 3,124 

i 861 

Ohio 


71.1 

54,997 

28. 9 

1,491 

42,785 

220,750 ; 

63,788 

128.9 

! 5,160 


Indiana 

89,847 

61.2 

56,914 

38.8 

1,740 : 

40,108 

251,961 

57,487 

;22.8 

1 6,282 

1,433 

Illinois 

86,713 

60.8 

55,792 

39.2 

2,602 

36,938 

46^,867 

115,800 

|2o.6 

12,314 

3,136 

Michigan 

88,705 

61.8 

82,631 

48.2 

974 

68,655 

250.874 ! 

75,997 

30.3 

! 3,654 

1,107 

Wisconsin 

72,941 

48.6 

77,129 

51.4 

052 

69,398 

427,522 ; 

146,815 

34.3 

6,160 

2,116 

N. C, E. of 
Miss- R 

473,822 

59.1 

327,463 1 

40.9 

7,759 

267,884 1 

i 

1,605,964 i 

459,887 

28.6 

6,227 

1,783 

Minnesota, , 

65,038 

53.7 

56,145 I 

46^3 

921 

41,775 j 

295,016 1 

77,866 i 

26.4 

7,062 

1,864 

Iowa i 

63,234 

48.2 

68,045 

51.8 

1,724 

50,452 I 

735,265 

204,243 

27.8 

14,574 

4,048 

Missouri 

102,614 

63.7 

88,^6 

46.3 

1,285 

64,028 ; 

389,476 ^ 

112,565 

28.9 

6,083 

1,758 

North Dakota., 

30,651 

49.1 

31,727 ! 

50.9 

834 

19,187 ! 

213,643 

47,842 j 

22.4 

11,135 

2,493 

South Dakota.. 

35,101 

61.8 

21,691 i 

38.2 

1,192 

11,313 i 

154,749 

32,771 i 

21.2 

13,679 ! 

2,897 

Nebraska 

47,435 

60.6 

30,839 

39.4 

976 

19,778 

280,309 

62,373 

21.8 

14,476 : 

3,154 

Kansas 

e.0,582 

55.2 

49,249 

44.8 

1,277 

30,442 

287,082 

70,820 

24.7 

9,430 

2,326 

N. C, W. oi 












Miss. R 

404,555 

53.9 

346,182 

46.1 

8,209 

236,975 

2,361,540 

€08,480 

25.8 

9,965 

2,568 

Kentucky 

135,505 

80.4 

33,039 

19.6* 

1,788 

25,846 : 

81,315 

23,411 

28.8 

3,146 

906 

Tennessee 

118,285 

74,504 

83.1 

24,006 

27,457 

16.9 

1,834 

1,968 

17,362 

19,230 

47,232 

32,311 

12,626 

10,351 

26. 7 

2,720 

727 

Alabama 

73.1 

26.9 

32,0 

1,680 

538 

Mississippi 

60,543 

67.1 

29,693 

32.9 

1,830 

22,844 

42,266 

13,381 

31.7 

1,850 

586 

Louisiana 

42,011 

81,0 

9,834 

19,0 

1,144 

7,520. 

28,772 

8,950 

31.1 

3,826 

1,190 

Texas 

128,082 

66.7 

64,008 

3a3 

3,773 

2,479 

48,024 

24,588 

297,881 

122,327 

76,089 

27,385 

25.5 

6,203 

4,976 

1,584 

1,114 

Oklahoma 

46,889 

56.6 

36,036 

43.5 

22.4 

Arkansas 

82,321 

78.6 

22,374 

21.4 

1,954 

16,656 

35,035 

8,941 

25.5 

2,116 

540 

S. Central 

€88,140 

73.6 

246,447 

26.4 

16,770 

181,969 

687,139 

181, 134 

26.4 

3,776 

996 

Montana 

18,014 

78.9 

4,820 

21.1 

531 

3,990 

44,615 

10,741 

24-1 

11,182 

2,692 

Wyoming 

Colorado., 

7,815 

80.3 

1,923 

19.7 

41 

1,631 

16,675 

4,208 

25.2 

10,892 

2,749 

26,822 

73.6 

9,636 

26.4 

635 

7,571 

77,332 

18,986 

24.6 

10,214 

2,508 

New Mexico 

31,382 

94.6 

1,775 

5.4 

241 

1,397 

10,683 

2,590 

24.2 

7,647 

1,854 

Arizona, 

7,038 

87.1 

1,043 

ia9 

122 

813. 

8,695 

2,263 

25.9 

10,696 

2,772 

Utah 

15,131 

77.x 

4,492 

22l9 

139 

3,626 

21,320 

4,564 

21.4 

6,046 

1,294 

Nevada 

1,805 

83.3 

361 

16.7 

9 

309 

4,297 

1,464 

34.1 

13,907 

4,738 

Idaho 

17,933 

66,6 

9,010 

33.4 

226 

7,594 

64,376 

14,557 

22.6 

8,477 

1,917 

Washington 

30,979 

66.9 

16,026 

34.1 

500 

12,716 

113,395 

25,645 

22.6 

8,918 

2,017 

Oregon 

Calnomia 

24,855 

66.3 

12,632 

33,7 

309 

10,274 

93,525 

21, 166 

22.6 

9,103 

2,060 

39,368 

59.5 

26,749 

40.5 

515 

21,430 

260,199 

60,037 

24.0 

11,675 

2,802 

Par Western.. 

221,142 

71.4 

88,467 

28.6 

1 3,168 

71,150 

705,112 

166, 211 

23.6 

9,910 

2,336 

Dnited States. 

. 2,588,696 

66.4 

1,312,034 

33.6 48,092 

1,006,511 

6,330,231 

1,726,170 

27.3 

6,289 

1,715 
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Agricultural statistics from census for 1910 — Continued. 

KATmTY OF FARM OPERATORS. 



Number of farms operated 
by— 

Percentage of all 
farm operators 
which are— 

Percentage of op- 
erators own 

their farm 
among— 

Percentage of op- 
erators who are 
tenants among — 

State and 
Division. 

Native white. 

Foreign white. 

Negro and other 
nonwhite. 

Native white. 

Foreign white. 

Negro and other 
nonwhite. 

Native white. 

Foreign white. 

Negro and other 
nonwhite. 

Native white. 

Foreign white. 

iu 

|i 

Maine 

55,014 

4,973 

29 

91.7 

8.3 

0) 

94.2 

93.1 

86.2 

42 

5.5 

10.3 

N. Hampdiire.... 
Venaont 

24,S47 

2,691 

15 

90.0 

9.9 

0. 1 

90.9 

86.9 


6.6 

9.8 

13.3 

28', 968 

3,721 

20 

88.6 

11.4 

.1 

85.6 

87.6 

85.0 

12.4 

10.8 

10.0 

Massaclinsetts. . . . 

28,431 

8,362 

124 

77.0 

22.7 

.3 

87.4 

85.0 

87.9 

7.6 

9.6 

8.9 

Rbode Island 

4,408 

843 

41 

83.3 

15.9 

.8 

78.6 

70.2 

matm 

16.9 

23.6 

29.3 

Connecticut 

19,841 

6,8a 

113 

7A0 

25.6 

.4 

86.5 

87.4 

69.9 

10.0 

9.2 

19.5 

New York 

187,629 

27,029 

939 

87.0 

12.5 

.4 

77.2 

77.8 


21.0 

19.9 

12.5 

New Jersey 

26,796 

6,216 

476 

80.0 

18,6 

1.4 



65.7 

26.6 

16.7 

38.7 

Pennsylvania 

204,917 

13,832 

546 

93.4 

6.3 

.2 

74.5 


62.5 

23.7 

17.5 

31.9 

N. Atlantic 

580,3 a 

74,527 

2,303 

88.8 

11.3 

m 

79.4 

82.0 

73.2 

18.5 

15.2 

22.9 

Delaware 

9,504 

410 

922 

87.7 

3.8 

8.6 

57.3 

79.0 

" 440 “ 

41.6 

19.3 

542 

Dist. of Columbia. 

168 

37 

12 

77.4 

17.1 

5.5 

48.8 

76.7 

66.7 

44.6 

16.2 

25.0 

Maryland 

40,669 

1,882 

6,372 

83.1 

3.8 

13.0 

69.0 

80.9 

62.0 

29.0 

15.x 

36.6 

Virginia ... 

134,155 

1,749 

48,114 

72.9 

1.0 

26.1 

744 

90.0 

67.0 

245 

7.9 

32.6 

W&t Virginia 

95,138 

839 

708 

98.4 

.9 

.7 

78.5 

88.9 

78.8 

20.6 

10.3 

20.2 

North Carolina... 

187,657 

412 

65,656 

74.0 

.2 

25.9 

65.8 

89.1 

32.7 

33.6 

8.0 

67.2 

South Carolina... 

79,424 

212 

96,798 

45.0 

.1 

54.9 

55.2 

67.9 

21.0 

43.9 

30.2 

78.8 

Georgia 

Florida 

168,083 

385 

122,659 

57.8 

.1 

42.1 

49.2 

76.9 

12.8 

50.1 

19.6 

87.1 

34,080 

1,215 

14,721 

68.1 

2.4 


79.4 

87.1 

49.6 

17.5 

5.8 

49.7 

S. Atlantic 

748,878 

7,141 

355,862 

67.4 

0.6 



84.9 

28.7 

34.2 

11.7 

71.1 

Ohio 

252,645 

17,450 

1,950 

92.9 

"6.4 



81.9 

~67~Z 

29.1 

' 17.1 

31.2 

Indiana 

204,951 

9,729 

805 

95.1 

4.5 

.4 

68.2 

83.9 

68.6 

30.7 

15.3 

39.5 

JllittOis 

217,053 

33,394 

1,425 

86.2 

13.3 

.6 

67.1 

61.1 

55.4 

41.9 

88.2 

43.4 

Michigaii 

147,790 

58,224 

946 

71.4 

28.1 

.5 

80.3 

E20 


18.7 

8.5 

16.1 

Wisconsin. 

107,180 

69,356 

591 

60.5 

39.2 

.3 

81.2 

91.4 

92.9 

17.7 

8.1 

6.4 

N, C, East of 













IMLiss. R...... 

929,619 

188,163 

5,717 

82.8 

16.7 

0.5 

69.5 

84.6 

68.4 

29.6 

14.7 

30.3 

Minnesota 

74,710 

81,134 

293 

47.9 

52.0 

.2 


85.6 

66.2 

28.7 

13.9 

33.1 

Iowa 

167,856 

48,987 

201 

77.3 

22.6 

.1 

58.8 

69.9 

67.7 

40.2 

29-6 

31.3 

Missouri 

259,111 

14,467 

3,666 

93.5 

5.2 

1.3 

68.6 

86,8 

57.5 

30.7 

12.7 

41.4 

North Dakota — 

35,750 

37,867 

743 

48.1 

50.9 

1.0 

81.3 

88.2 

97.8 

17.8 

11.4 

1.9 

South Dakota 

49,360 

25,476 

2,808 

63.6 

32.8 

3.6 

70.9 

79.4 

97.4 

28.4 

20.2 

2.3 

Nebra^ 

93,509 

35,707 

462 

72.1 

27.5 

.4 

66.0 

74.3 

79.9 

43.1 

25.4 

19.9 

TTftTisftg 

150,346 

25,804 

1,691 

84.5 

14.5 

1.0 

69.3 

yyjyi 

64.9 

39.9 

18,8 

33-8 

N. C. West of 













Miss.R 

830,642 

269,442 

9,884 

7A8 

24.3 

mm 

64.3 

liiiSI 

74.7 

34.8 

18.9 

24.5 

Kentucky 

245,499 

1,956 

11,730 

9A7 

.8 

4.5 

66.3 


RSIS 

33.3 

13,4 

49.1 

Tennessee 

206,821 

883 

38,308 

84.1 

.4 

15.6 

64.2 

81.0 

27.9 

35.6 

17.8 

71.9 

Alabama 

151,214 

1,244 

110,443 

57.5 

.5 

42.0 

56.7 

89.5 

15.5 

42.9 

9.9 

84.5 

Mi^issippi 

108,909 

736 

164,737 

39.7 

.3 


61,2 

66.0 

15.2 


42,7 

84.7 

iLouisiana.. 

63,236 

2,431 

54,879 

52.5 

2.0 

45.5 

64.5 

59.6 

19.5 

34.1 

38.8 

80.3 

Texas 

318,988 

28,864 

69,918 

76.4 

6.9 

16.7 

49.5 

57.9 

KiiKI 

49.8 

41.6 

69.5 

Oklahoma 

161,773 

7,748 

20,671 

85.1 

4.1 

10.9 

42.4 

73.4 

53.9 

57.2 

26.3 

45.9 

Arkansas 

148,627 

2,458 

63,593 

69.2 

1.1 

29.6 

60.4 

87.4 

23.1 

39.1 

12.2 

76.9 

S. Central 

1,405,067 

46,320 

534,279 

70.8 

m 


57.3 

64.6 



34.9 

78.1 

Montana..,. 

18,165 

6,853 

1,196 

69.3 

26.1 

4.6 

88.0 

90.7 

97,6 

9.7 

ten 

2.2 

Wyoming,. 

9,019 

1,903 

65 

82.1 

17.3 

.6 

88.3 

92.1 

93.8 

8.8 

5.2 

46 

37,198 

8,398 

674 

80.6 

18.2 

1.2 

80.1 

80.1 

81.2 

18.0 

18.7 

18.6 

New Mexico 

32,088 

i,m 

2,148 

89.9 

4.0 

6.0 

a3.6 

85.5 

98.7 

5.4 

13-3 

1.1 

Arisona.. 

5,218 

806 

3,203 

56,6 

8.7 

34.7 

84.5 

79.9 

98.3 

13.1 

16.7 

1.3 

Utah 

15,948 

5,452 

867 

276 

73.6 

25.2 

1.3 

90.2 

79.8 

94.8 

80.5 

78.3 

944 

8.8 

11.6 

4.7 

15.3 

m 

Nevada 

1,661 

161 

61.8 

32.2 

6.0 

Idaho.... 

24,694 

5,708 

405 

80.2 

18.5 

1.3 

87,1 

93.1 

847 

11.3 

6.0 

15.3 

Washington 

37,770 

17,297 

1,125 

67.2 

30.8 

2.0 

82.5 

90.4 

62.3 

16.5 

8.5 

36.7 

Onaam, 

Ci^crohi 

35,819 

9,056 

627 

78.7 

19,9 

1.4 

81.6 

89.5 

76.2 

16.4 

9.2 

22.5 

58,926 

26,193 

3,078 

66.8 

29.7 

3.5 

77.7 

76.0 

30.5 

17.8 

21.2 

67.5 

Far Weston... 

276,506 

83,973 

12,858 

74.1 

22.5 

3.4 

83.8 

85.0 

76.1 

13.8 

13.3 


United States.. 

4,771,063 

669,556 

920,883 

76.0 

iss 

14.5 

66.3 

8L4 

26.2 

32.7 

17.6 

1 73.6 


Less tlian ooe-tenth of I per cent. 
















INDEX. 


Page. 


Abaca. See Hemp, Manila. 

Absorption, water, by plants. 352 

Accounts, Division, review of work by Secretary 121-122 

Acid, carbolic, value in purifying water for poultry, method 180-181, 185 

Adalia bipunctata, value in destruction of plant lice 454, 455, 457 

Africa, com and forage grass, importations 422 

Agaye spp. See Henequen; Maguey, Manila; Maguey, mescal; Sisal; Zapupe. 

Agricultural colleges, tJnited States 515-517 

explorations in central Asia for hardy plants 76 

population, census statistics, 1910 692 

production, cause of decline, note 129 

products, imports and exports, 1907-1911 and 1851-1911 656-691 

See also Farm products; Forest products. 

statistics 519-698 

surplus, remarks by Secretary 20-23 

Agriculture, census statistics, 1910, by States 692-698 

Department, appropriations, estimates, etc., 1910, 1911, 1912 and 

1913 121-122 

business methods and personnel, remarks by Sec- 
ret^.... 32-33 

organization 505 

publications, distribution, article by Jos. A. Arnold . 505-507 

TA-t/V 11 Jr- 1--. Ct--- .... T KA 


Secretary, report for 1911 9-150 

State officials, list 518 

Air, circulation and purification in respiration calorimeter 497-499 

AlahaTm argillaceaj insect enemy of crops in South 203 

crawfish lands, remarks 321-322 

Alaska, experiment stations, review of work, 1911 139-140 

protection of deer and walms 121 

Albatross, colonization of Laysan Islands, habits, guano production, etc 161-162 

destruction by plume hunters 163-164 

Alcohol, grain, use in disinfection of eggs for incubation 181, 186-187, 192 

Alfalfa, adaptation to dry fanning 355, 357, 359 

Houston black clay in Coastal Plains 234, 236 

dam^e by meadow mice 321 

growing, studies in Eastern States 136 

importations, recent 420 

injury by insect enemies in South 204 

irrigation in New J ersey 315 

labor employment, note 273 

rotation with com 332-333, 335, 336 

weevil, control work of Entomology Bureau 109-110 

Algse, sea, value as source of chloride of poffi^, investigations 108 

Alkali, rise in irrigated lands, cause and control. 378-380 

Almonds, imports, 1907-1911 and 1851-1911.-- 665, 683 

Aloe, Bombay. See Maguey, Manila. 

Aloes sp. , sources of Mauritius fiber 198 

Alunite, as source of potash, study 107 

importations, recent 421 

Andes ws, Feank, article on * ‘ The reduction of waste in marketing ” 165-176 

Auimal breeding, work of Animal Industry Bureau 42-44 

diseases, control in National Forests : 90, 99 

studies 47-49 
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Animal Industry Bureau, work of year, review by Secretary 41-51 

legislation, recommendations by Secretary 51 

nutrition, cooperative investigations, note 44 

physiological chemistry, studies and work 85 

Animals, export and import, inspection work 50 

farm, and their products, statistics 619-648 

live, statistics, imports and exports, 1907-1911 650, 668 

predatory, control in National Forests. — 89-90, 99 

pure-bred, importations for breeding, certification 45 

Aniiionomus grandis. See Boll weevil. 

Anthracnose, grape and cranberry, control 55 

Aphides, destruction by ladybirds 454-458 

Aphidid eggs, destruction by ladybirds 456-457 

Aphis, apple, description, injuries to apple trees, and control 455-456 

cotton, insect enemy to crops in South 203 

Aphis malij description, injuries to apple trees, and control. 455-456 

root, injury to com, cotton, etc., influence of crop rotation in control 206 

spp., insect enemies of crops in’ South 203 

Appalachian forest lands, examination and purchase under Weeks Act 86, 100 

Mountains, winds, velocity and direction 341, 344 

Appendix 505^98 

Appert, Nicholas, invention of process for canning foods 383 

Apple, mildew, control 54 

new varieties, nomenclature, description, etc 423-427 

orchard, irrigation in Wisconsin 314 

orcharding, extension on Hagerstown loam 230 

orchards, protection by birds which feed on the codling moth 237-246 

rosette, conhol 54 

rust, control 54 

trees, injury by plant lice 455, 456 

worm. See Codling moth. 

Apples, American, studies by Chemistry Bureau 80 

decay, notes 301, 305 

exports, 1907-1911 and 1851-1911 672, 680-681 

graying experiments 135 

Appropriations, Agnculture D^artment, 1910 and 1911, and classification... 121-122 

Congressional, State, etc., for experiment stations, note 131 

Argols, imports, 1907-1911, and 1861-1911 658, 683 

And regions, crops, conditions affecting 62, 70-71 

Arizona Experiment Station, work with dates 137 

Arliilgton Experimental Farm, equipment, etc 64 

fruit varieties, increase 63 

Army horses, breeding, remarks by Secretaiy 43 

worm, increase by faulty rotation system in Tennessee 204 

insect enemy of crops in South 203, 204 

Arnolu, Jos. A., article on “Publications of the United States Department 

of Agriculture and how they are distributed” 505-607 

Arsenate, lead, value in spraying, discovery 461 

Ariemisia tridentata, root development, adaptation to arid lands 35 

Artesian water, sources 481, 488 

Ash, green, planting, growth and uses in treeless region 259 

species, soils suitable, etc 261 

white, planting in New England 262 

A8i)aragus, antiquity of use 439 

blanching, effect on flavor 445 

rust-resistant, importations, recent 420 

Aspergillosis, poultry and pigeon disease, responsibility for mold 186, 187-188 


Asses, statistics for different countries 623-625 

Atlantic coast, winds, velocity and direction : 340, 345 

States, farming, changes in recent years 320 

Atmosphere, discoveries regarding upper regions 38, 33 

Australia, fruit, importations 420, 421 

Aviation, relation to winds ’ 350 

Ayer pear, origin, history, and description 428-429 

Aztecs, irrigation, note 309 
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Bacteria, appearance and effect in decomposition of foods 303-304 

Balloons, sounding, use in upper air observations, notes 3S-39 

Bamboo shoots, food use 442 

Bananas, ripening in calorimeter, data 493 

Barley, acreage and production in principal countries, 1907-1911 M8-550 

production and farm value, 1911, by States 552 

value, prices, exports, etc., 1849-1911 551 

Arlington awnless winter, adaptability, studies 70 

condition by months, 1890-1911 553 

crop of 1911, remarks by Secretary 16, 18, 19 

prices on farms and wholesale, 1898-1911 654-555 

rotation with corn 333-334,336 

statistics, imports and exports, 1907-1911 663, 672 

till^e on dry land, notes 254 

yield and farm price by States 553 

in important countries, 1890-1911 551 

Beal, Prof. F. E. L., description of habits of California bush tit 243 

Bean, farm, with potatoes, labor employment 276-278 

velvet, new variety, remarks 72 

Beans, acreage and production of important countries, 1906-1910 598-600 

injury by insect enemies in South 203 

prices, wholesale, 1898-1911 602 

statistics, imports and exports, 1907-1911 667, 676 

Beef, cold-storage, months, cost, etc 25, 26, 27, 28, 29, 31-32 

corned, canning notes 385, 386 

production in South, cooperative feeding experiments 44 

statistics, exports, 1907-1911, and 1851-1911 668-669, 679-680 

Beeswax, statistics, imports and exports, 1907-1911 and 1851-1911 656, 668, 687 

Beet seed, improvement of American, remarks 57-58 

sugar. See Sugar. 

Beetles, ground. See Ground beetles. 

predaceous, importations 460-463 

value in destruction of insect pests, article by A. F. Bur- 
gess and C. W. Collins 453-466 

Beets, sugar, crop of 1911, remarks by Secretary 10, 12, 17, 19, 150 

culture, irrigation, etc., studies in Europe 58 

diseases and control of diseases, studies 57-58 

production, 1901-1911 606 

Berries, decay, notes 395 

irrigation in Wisconsin 314 

Beverages, leaves used in making tea 443-444 

Binder twine. See Twine, binder. 

Biological Survey Bureau, review of work by Secretary 113-121 

Bird conservation, methods of United States Government 155 

enemies of the codling moth, article by W. L. McAtee 237-246 

protection, Hawaiian Island Reservation, necessity, proposed methods, etc . 164 

reservation, Laysan Island 118 

mid-Pacific, article by Henry W. Henshaw 155-164 

reservations, establishment, location, etc 120, 155 

Birds, foreign, enemies of codling moth 244-245 

importation, danger of introducing pest, etc 120, 245, 246 

Laysan Island, cooperative studies by Nuttmg expedition, 1911 157-164 

seed distribution by, studies 156-157 

shore, value and danger of extermination 117 

Bison, range, National, note 121 

Black walnut, planting, growth, and uses in treeless region 260 

* ‘Black waxy soil, ” name for Houston black clay 233 

Blackbirds, species, enemies of the codling moth 241 

Blackleg vaccine, preparation and distribution 61 

Bitching, vegetables, during growth, and while cooking 445, 451 

Bl^ht, wnite-pine, origin, etc 261 

Blister rust, origin,^ etc '. . . 261 

Blizza^s, description, and region where prevailing. * 345 

Bluebird, enemy of codling moth 243 

Bceolophus inomatusj note 242 

cranberry, location and production in three States 211-212 
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Boll Treevil, control measures, studies, and experiments by Dr. S. A. Knapp. 153-154 

work of Entomologj’- Bureau 113 

injury to cotton, influence of crop rotation in control 207 

insect enemy of crops in South 202 

Bollworm, cotton, insect enemy of crops in South 202, 203 

Bombay aloe. Bee Ma^ey, Manila. 

Boxsteel, Jay A., article on “Important American soils” 223-236 

Borer, black locust, destructiveness 262 

sugar-cane, insect enemy of crops in South 203, 204, 206 

Bo vo- vaccine, use against tuberculosis, experiments 136 

Boys’ com clubs, aid in demonstration work 74-75, 294 

Breadstufls, imports and exports 663, 672, 681-682 

Breeding, plant, early history, progress, results, etc 411-422 

poultry, use of young females, importance 183, 187-189, 192 

work of Animal Industry Bureau 42-44 

Bridge buildi^, assistance from Public Roads OflSce 146-147 

Brooders, disinfection methods 181-183, 187 

Brown-tail moth work. New England, review by Secretary 109 

Brush piling and burning, coat on National Forests 365 

Bryan, Prof. William A., bird study in Hawaiian Islands 157-164 

Bubonic plague, spread by rodents 113-114 

Buck, J. E., citation on bird enemies of codling moth in Virginia 244 

Buckwheat, acreage, production, and value, 1^9-1911 and 1911 562-563 

condition of crop , 1891-1911 - 563 

crop of 1911, remarks by Secretary 12, 17, 18, 19 

prices on farm by months, 1910-1911 564 

yield and farm price, by States 564 

Bud-rot, coconut palm, control studies 54 

Bud worm, corn, insect enemy of crops in South 203 

Buffalo, National bison range, note 121 

Buffaloes, water, statistics for different countries 623-625 

Buildings, farm, value and percentage of total farm valuation, by States 694-695 

rat-proofing, for control of rats 114 

Bulbs, American grown, comparison with imported bulbs 77 

growing, note 9 

Bull, Ephraim, discoverer of Concord grape, notes 412 

Bumblefoot, remedy by cleaning 184 

Bunting, lazuli, enemy of the codling moth 241 

BtTRGEss, A. F., and C, W. Collins, article on “The 'i’ulue of predaceous beeties 

in destroymg insect pests” 453-466 

Bureau, Animal Industry, etc. See Animal Industry; Biological Survey; 
Chemistry; Entomology; Plant Industry; Soils; Statistics; Weather. 


international trade, 1906-1910. 1 633 

prices, changes, r^ults of cold storage. 29, 30, 31 

principal markets, 1896-1911 and 1911 632-633, 634-635 

renovated, manufacture, supervision, etc 46 

storage, experiments 46, 47 

See also Dairy products. 

Cabbage, loss of nutriment during cooking 450 

Cabuya, adaptability to United States 198, 200 

Cactus leaves, food use 443 

Calcium carbide, use in poisoning crawfish 324 

chlorid, use in canning 384 

California citrus groves, control of insect pests 110, 111 

Experiment Stations, work, notes 131, 133, 136 

winds, velocity, direction, and characteristic^ 339, 340, 344, 347 

Calorimeter, heat maintenance, methods and apparatus for 501-503 

respiiatian, heat collection in vegetable experiments 499-501 

new, description 494>495 

features in construction for use with vegetables. 496-497 
use in study of vegetable jpathology, article by C. F. 

Langworthy and R. D. Milner 491-504 

wses 44,503-504 

ventilation and purification of air 497-499 
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Calosoma inquisitor^ efforts to colonize in New England 463 

spp., introduction from Europe and Japan 465 

native, habits and food 458-460, 463-464 

See also Ground beetles. 

sycophanta, life histor>% comparison with native Calosomas 463-465 

Calves, parasites, strongyloid, control 136 

Camels, statistics for difierent countries 622-625 

Camphor statistics, imports, 1907-1911 and 1851-1911 660, 690-691 

trees, growing, experiments 59 

Canal Zone, biological surv'ey, organization, importance, etc 118 

Candling eggs, directions . . T 472-473 

Cane, sugar, insect enemies 203, 204, 206, 453 

See also Sugar. 

Canned goods, defective, detection 387, 388, 389 

prejudice against 384 

uses 389-390 

Canning clubs, girls’, organization and methods 75 

industry, introduction into America and development 384r-385, 451-452 


vegetables for home use 451 

Cans, meat, filling, etc., in preparation for market 385-387 

tin, making by machinery 384 

Cantala. See Maguey, Manila. 

Carabida?. See Ground beetles. 

Carbide, calcium, use in poisoning crawfish 324 

Carbolicacid, useand value in cleansing water supply for poultry, method. 180-181, 185 

Carbon bisulphide, use in poisoning crawfish 323-324 

Cardinal, bird, enemy of the codling moth 241 

Cardinalis cardinalis, note 241 

Carload, unit in freight shipments, benefits to shippers 165-167 

Carrington loam, areas, description, crop yields, etc 226-228, 235-236 

Catalpa, hardy, planting, growth and uses in treeless region 259 

in New England 262 

soil suitable, etc 261 

Caterpillar, cotton, insect enemy of crops in South 203 

Caterpillars, destruction by beetles 454, 459, 463, 464 

Cattle, breeding by department. 43-44 

danger from poisonous plants 59-60, 90 

exports and imports, prices, etc., 1892-1911 628-629 

fattening experiments 134, 135 

foods, examination for adulteration 83-84 

freight rates 652 

grazing permits, National Forests, 1910 and 1911 98-99 

inspection, notes 41, 42 

numbers on farms, prices, etc., 1911-12 630 

prices at principal markets, 1898-1911 631 

quarantine, shipping r^plations, etc - 48 

scabies, eradication work 48 

statistics for different countries 619-622 

imports and exports 628-629, 656, 668, 679-680 

supply, effect of control of fever tick 9 

tick, studies by Entomology Bureau 113 

ticks, eradication work 47-48 

Cereals, adaptation and breeding, studies and work 69-70 

composition, influence of environment, studies 84-85 

drought-resistant, investigations 69-70 

injury by com rootworm, and control 206 

total value, remarks by Secretaig' 17-19 

See also Barley; Com; Oats; Rice; Rye; Wheat. 

Certhia familiaris, note 242 

Ohakodermm seneuSf insect enemy of crops in South 203 

Cheese, digestibility, investigations 144 

examination by Chemistry Bureau 83 


656, 668, 679, 683 

international trade, 1906-1910 637 
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Cheese, laboratory studies 

organisms in ripening process, note - 307 

Chemistry, Bureau, work in calorimeter experiments 492, 493 

physiological animal and plant, studies 84-85 

Chestnut bark disease, control methods. 52, 53 

planting inadvisable because of disease 262 

Chestnuts, Japan, importations, recent 421-422 

Chickadee, spp., enemies of the codling moth 242 

Chickenpox, poultry disease, description, control methods, etc 191 

Chickens, prices monthly, by States 648 

See also Poultry. 

Chilcott, E. C., article on ‘'Some misconceptions concerning dry farming”. 247-256 

CkilocoriLS dmilis, control of San Jose scale, description, etc 462 

China, com importations 422 

fruits, importations 421 

poplars and cottonwoods, importations 420 

Chinch Du^, control by burning 136 

Chinook winds, description 346 

Chloride of lime, use in poisoning crawfish 324 

Chloiids, use in canning - 384 

Chocolate, imports and exports, 1907-1911 and imports, 1851-1911 . . . 659, 670, 683-684 

Cholera, hog, investigations 49-50, 136 

Cicindelidse, usefulness in the destruction of insect pests 454 

Cider, production, use of yeast cultures, studies 80 

Cinchona bark imports, 1907-1911 059 

Citellus colnmhianv^. See Squirrel, ground. 

Cities, water consumption per capita, daily 490 

Citrus fruits, irrigation in Florida, note 320 

waste, utilization, study by Chemistr}^ Bureau 80 

groves, California, and Florida, insect pests, control 110-111 

Cleanliness, necessity in preparing vegetables for the table 446 

packing house, note 386 

, Climatic conditions, adverse in 1911, discussion by Secretary : 11-32 

Clover, bur, importations, recent 420 

rotation with com 328, 329, 330, 331, 332, 334, 335 

seed, prices wholesale, 1898-1911 576 

Clydesdale horses, breeding by Department 43 

Coastal Plains, important soils, areas, description, crop yields, etc 231-235, 236 

Coccidia, responsibility for white diarrhea of chickens, control methods, etc. . 186, 187 

Coccinella spp., destruction of plant lice , 456-457 

CoedneUidse and Cocdnellids, See Ladybirds. 

Cocoa, imports and exports, 1907-1911, and imports, 1851-1911 658, 670, 683-684 

Codling moth, bird enemies, article by W. L. McAtee 237-246 

enemies among foreign birds 244-245 

injury to apple orchards, annual losses 237 

larvae, destraction by birds 238-243 

life history 237-238 

Cofiee improvement, Porto Rico, investigations 141 

international trade, 1906-1910 613-614 

prices, wholesale, 1907-1911 612-613 

production of important countries, 1906-1910 610-612 

statistics, imports and exports. . . J 659, 670, 683-684 

Colapfes ca fer, enemy of the codling moth 240 

Cold storasje, discussion and recommendations by Secretary 13, 23-32 

effect on prices and consumption of stored foods 29, 30-31 

eggs, effect on supply, demand, and prices 268, 468 

^ length of time and principal months 25-28 

Colleges, agricultural, progress, and aid of Department, 1911 137-138 

United States 515-517 

Collins, C. W., and A. F. Burgess, article on “The value of predaceous beetles 

in destroying insect pests” 453-466 

Colorado, early irrigation, note. 309 

^ Experiment Station, work, note 133 

Combustion-engine supplementary to windmill power 349 

Concrete, oil-mixed cement; nature and value 149 

Congressional seed distribution 76-77 
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Coniferous trees, transplanting 263 

Connecticut, brown-tail moth invasion 109 

Contract supplies, examination by Chemistrj*- Bureau 81-82 

Cook, O. F., article on ^'C-otton improvement on a community basis” 397-410 

Cooking vegetables, principles, losses, etc “ 449-451 

Cooperation, amateurs -witn plant breeders, necessity 419-420 

cotton improvement, necessity, value, etc 397-410 

farmers’, in demonstration work 292 

State, county, and society, in demonstration work 293-294 

Cooperative demonstiation farming, numbers engaged in 290 

farms, results of work, article by Bradford j^app. 285-296 

Copperas, value in purifying water for poultry 180-181, 185 

Copra, mports, 1907-1911 665 

industry, danger from coconut beetle 142 

Corn, acreage, important countries, 1906-1910 519 

production, value, prices, exports, 1849-1911 521 

belt, grain yields, studies 325 

rotations, article by C. B. Smith 325-336 

bud worm, insect enemy of crops in South 203 

clubs, boys’, aid in demonstration work 74-75, 294 

condition, monthly, 1891-1911 526 

continuous cropping, evils of system 327 

crop of 1911, remarks by Secretary 13-14, 18, 19 

Southern, increase under demonstration work 290-291 

damage by crawfish 322 

export, invest^tions, progress 67-68 

freight rates. 650, 652 

green, origin in America, and use as vegetable 439,443 

growing, corn belt, cost, yields and profit, studies 325-327 

insect enemies, list, etc 202, 203, 204, 206-207 

international trade, 1906-1910 526-527 

Kafir, importations, recent 422 

moldy, cause of poultry disease 186 

prices on farm, 1910 and 1911 ! 526 

wholesale, 1898-1911 525 

production, farm value and distribution, 1911, by States 522-524 

important coimtries, 1906-1910 520 

in corn belt, yield per acre, etc 325 

with cotton in demonstration work 289 

rotations with various other crops 327-334, 336 

spoiled, relation to pellagra, studies 60 

statistioa, imports and exports, 1907-1911. and exports, 1851-1911, . 663, 672, 681 

1906-1910, and 1911 1 519-527 

stem-borer, insect enemy of crops in South 203 

tillage on dry land, notes 254 

yield and farm price, 1870-1911, 524 

on soils of North Central States 225, 226, 227, 236 

yields on Hagerstown loam 230, 236 

soils of Coastal Plains 231, 233, 234, 236 

Corned beef, canning, notes 385, 386 

Cornell apple, oi^in, history, and description 423-424 

Cornstalii, burning, e\’ils of system 327 

by-products, use as cattle feed, in paper making, etc 66 

Cotton, acreage har^^ested, 1906-1911, by States 579 


See also Boll weevil, cotton. 

crop, condition by months, 1890-1911 579 

of 1911, remarks by Secretary 12, 14, 18, 19, 150 

d^age by crawfish 322 

disease-resistant varieties, studies 55 

diseases, control 55 

Egyptian, American grown, comparison with imported type 61 

successful growing 9 

suited to irrigated regions of the Southwest 374, 380 

See also Egyptian cotton. 

20139®— YBK 1911 45 
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Cotton, exports, remarks by Secretary 14, 19-20, 21, 24 

freight rates - 654 

ginning and handling, improvement, method, etc., experiments 66 

" facilities, relation to preservation of cotton types 405-406 

grades, official, preparation, distribution, cost, etc 65-66 

growers and manufacturers, cooperation, advantages, etc 397-410 

growing, boU-wee^dl control, work of Dr. S. A. Enapp 153-154 

high-grade, production, inadequacy — 400-401 

improvement on a community basis, article by 0- F, Cook 397-410 

studies and work 57 

insect enemies, list, etc 202, 203, 204 

international trade, 1906-1910 582-583 

labor employment continuous 273 

length measurement, method, etc 66 

lint, production, 1906-1911, by States 579 

‘‘linters,” production 577 

long-staple, adaptability, demands, production possibilities, etc. 400-402, 405 

picking and handling, cooperative facilities, etc 403-409, 410 

planting, simultaneous, benefits 408 

prices, farm and market 580-581 

production in weevil-infested region 285-286 

of important countries, 1906-1010 ^ 577-578 

quality and quantity, importance of single variety 410 

under cooperative demonstration methods 287-289 

red spider, insect enemy of crops in South 203 

seed, growing, cooperation, necessity, economic importance, etc 406-407 

selection, agricultural and commercial, importance 402-403 

States, crop conditions on development of DoH-weeidl plague 285 

statistics, imports and exports, 1907-1911 659,670 

varieties, importations, recent 422 

uniformity, preservation, relation of ginning facilities, 

etc 404-406 

wirewoim, insect enemy of crops in South 203, 204 

yield and farm ‘ price 580 

yields on soils ot Coastal Plains 231, 232, 233, 234, 236 

Cottonseed oil, exports, 1907-1911 and 1871-1911 674, 682 

^ttonwood, planting, growth and uses in treeless region 259 

Cottonwoods, spp., importations, recent 420 

Cowpea hay, yield on Norfolk fine sandy loam 231 

rotation with corn 331, 332, 334, 335 

selection and breeding, experiments 416 

Cowpea-pod weevil, insect enemy of crops in South ; . . . 203 

Cows, dairy, statistics for different countries 619-622 

Cow- testing associations, work and results 45 

Cox, Heney J., article on ‘^The Weather Bureau and the cranberry indus- 
try- 211-222 

Crambid, tobacco. /See Stem-borer, tobacco and com. 

Crambus calig^inosellus, insect enemy of crops in South 203, 205 

Cranberries, cultivation, sanding, and di*aining 211-212 

damage by- frost 219-220 

production, annual and per acre, in three States 211, 212 

Cranberry, mathracnose, control 55 

industry and the Weather Bureau, article by Henry J. Cox 211-222 

marshes, Wisconsin, frost and temperature conditions 213-219 

Craneberry. See Cranberry. 

Crawfish, breeding habits * ^ 322 

damage to crops, and control 321-324 

destructiveness, and control measures 9, 317 

use as food , no te 321 

poultry food 323 

Crayffish. See Crawfish. 

Creameries, organization, inspection, etc 46 

Creeper, brown, enemy of the codling moth 242 

Cresol, use in disinfection of ^gs, incubators and brooders 181-183 

Crop production, 1911, comparisons with other years, by Secretary 12-19 

effects of drought adaptations of plants 358-359 
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Crop production, increased cost under irrigation, items - 372, 3S1 

eemiarid or drv-land conditions, investigations, new stations, 

etc ! 70-71 

reporting system, remarks by Secretary 12^ 

rotation, corn with various other crops, studies 327-334 

Hagerstown loam, succe^ul results on soil 230 

See aho Rotation. 

Cropping s;v’stems, planning, relation to labor supply 272 

relation to farm-labor distribution 269-271 

Crops, arid regions, conditions affecting 62, 70-71 

cost of production, results of investigations 128 

damage by crawfish 321-324 

proportioned cause 129 

diversification, essential to success in farming 376-377, 379-380, 382 

dry-land, seeding for thin stand to meet drought 359 

water economy, article by T. H. Kearney and H. L. Shantz. 351-362 

estimates of production W Statistics Bureau, rem^ks 128 

field, drought endurance, "note 312 

insect injury in South, relation to rotation systems 201-210 

marketing cost, irrigated regions " 374, 382 

principal, statistics 519-618,656-691 

southern field, insects affecting 202-203, 204 

special, need in irrigation farming 374, 3S0, 382 

total value, 1911, note by Secretary “ 150 

Crow family, enemies of the codling moth 241 

Crown-^ll, of plants, work of Plant Industry Bureau 53 

Crumbine, Dr. S. J., work for improvement in the egg industry 473 

Cucumber, injury by insect enemies in South 203 

Culvert building, assistance from Public Roads Office 146-147 

“Cures,” fraudulent, investigations 83 

Curing tobacco, investigations 62-63 

Currants, exports, control by law in Greece 434 

importations, history, description, etc 433-436 

statistics, imports, 1907-1911 and 1883-1911 662, 6S7 

Cutworms, destruction by ground beetle 458, 459 

insect enemies of crops in South 203 

Daggett, Ezra, introduction of canning industry into America 384 

Dairy buildings, plans, furnishing by Department 45 

cows, statistics for different countnes 619-622 

farm. New England, labor distribution 275-276 

farming, development and improvement, work in South and West 45 

products, exammation by Chemistry Bureau 83 

imports and exports, 1907-1911 and 1851-1911 656, 668, 679, 683 

research laboratories, cooperative work ^6-47 

Dairying, adaptability to irrigated sections 375 

Dakota, grain farm, labor emplojmient 278-279 

Dasheen leaves, use as potherb 442 

Date growing and lipeninpr, experiments 9,61-62,135 

irrigated regions of Southwest 374, 3S0 

Dates, statistics, imports, 1907-1911 and 1883-1911 - 662, 687 

Day, F. G., article on “The winds of the United States and their economic 

uses” 337-350 

re-vdew of weather conditions during the year 1911 507-515 

Decay. See Decomposition. 

Decomposition, causes 298-299 

economic considerations in msdcing food products 307-3^5 

microscopical detection in food products, article by B. J. 

' Howard 297-308 

Deer protection, Alaska, regi^tion, 1910 121 

Deforestation, cause of lowering of water table, note 487 

Delaware E^eriment Station, work, notes 136, 137 

Demonstration farms, establishment in South by Dr. S. A. Knapp 151-153 

Jbmdiroiea sestiva, note 242 

Desert plants, adaptations to dry conditions 354, 355,356 



708 YEAEBOOK OE THE DEPAETMEITT OF AGRICULTURE. 


Deviled meat, canning, note 386 

Dew point, relation to minimum temperature, in cranberry growing 219 

Dewet, Lyster H., article on “Fibers used for binder twine” 193-200 

Biahrotka 12-‘punctaUi, insect enemy of crops in South 203 

Diarrhea, bacillary, occurrence in poultry, notes 186 

chickens, causes, control methods, etc 186, 187, 191-192 

poultry disease, varieties, control methods, etc 191-192 

Diatrxa saccJiaralis, insect enemy of crops in South ■ 203, 206 

Diet, use of green vegetables, article by C. F. Langworthy 439-452 

Dill, Prof. Homer R., bii'd study in Hawaiian Islands 157-164 

Bioinedea iin'tnutuhilk. See Albatross. 

Diospyros, sp., importations, studies, etc 416-418 

Disbursements, Agriculture Department, 1911 122 

Diseases, animal, control in National Forests 90, 99 

studies 47-49 

poultry, description, control methods, etc 189-192 

prevention and treatment, primai'y principles 177-192 

Diversification, crops, essential to success in mrming 376-377, 379-380, 382 

Diversified farming. See Farming. 

Division, Accounts-; Publications. See Accounts; Publications. 

Dormancy in plants, adaptation to dry conditions 354 

Dourine, horses, outbreak in Iowa, control, studies 49 

Drainage, cranberry^ bogs, advantages 211, 212 

investi^tions, 1911, and proposed work 143 

Drought, adaptations of dry-land plants for escape 356, 361 

plants, as affecting crop production 358-359 

for endurance 354, 358 

definition 351 

limits of precipitation deficiency creating 311 

New Jersey, study in relation to irrigation 315 

1911, notes : . . . 510, 511 

resistance, discussion 354-360 

Droughts, relation to advertised “systems” and methods 70 

Southern States, data and study 316 

Wisconsin, records at Oshkosh, and need of irrigation *’ ' 319 

Drug-plant investigations 59 

Dry farming, area of extensive use of methods » 248 

experiment stations, work * 131 

factors of success ; 351,* 359-361 

favorable locations ; 250 

misconceptions, article by E. G. Chficott 247-256 

relations of scientist and farmer 255-266 


crops, water economy, article by T. H. Kearney and H. L, Shantz. . 351-362 

farming, assistance needed, remarks 251-252 

tillage requirements 252-253 

Drying, method in canning 388 

vegetables for home use 451, 452 

Bryohafes spp., enemy of the codling moth, note 240 

Durum wheat, adaptability to dry-land section ; 69 

Dust bath for control of poultry parasites 183 

preventives, investigations 147-148 

Dwarf growth, characteristic of desert plants 355, 360 

varieties, small grains, adaptation to dry-land conditions 360 

Economy and Efficiency Committee, appointment by Secretary, work, etc 32 

Ectoparasites, poultry, control by use of dust bath 183 

Education, agricultural, progress, assistance by Department 137-138, 152-153 

schools and colleges 138, 515-517 

General Board, aid to cooperative demonstration work 294 

E^, farm, improvement, methods and suggestions .• 472-478 

industi^% distribution of important centers 467^-468 

farm conditions, investigations 44, 473-477 


Eggs, buffing systems “case-count” and “loss-off” 470, 472-473’ 477, 478 

classification by dealers: “rots,” “spots, ” etc .471,473 
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, cold storage, months, cost, etc 25, 26, 27, 28, 29, 31-32 

handling and marketing, article by Harry M. Lamon 467-478 

field work and scientific studies 77-79 

improvement, suggestions 477-478 

infection, occurrence, control methods, etc., studies 186-189, 191-192 

infertile, superiority lor marketing, etc 188-189, 475 

losses due to faulty methods of handling and marketing 468-469, 473-477 

marketing and handling, article by Harry M. Lamon 467-478 

price changes, results of cold storage 29, 30, 31 

prices at leading markets, 1896-1911 636 

by States, J911 634-635 

influence of cold storage 468 

Kansas, 1910 - 469 

production methods, faults and remedies, suggestions 470, 474-478 

receipts at seven leading markets, 1891-1910 635 

setting, disinfection methods 181, 186-187, 191-192 

speculation and its effect 31 

statistics, imports and exports, 1907-1911 656, 668 

washing, danger of contamination 476 

Egyptian cotton, adaptability to irrigated sections, superiority, etc 401 

importations 422 


Electric lines, interurban, use and value in shipping fruits and vegetables 166-167 

Electrical energy, development by wind power 349-350 

Elk, Wyoming, feeding and protection 119-120 

Emerson, W. Otto, citation on habits of woodpeckers 240 

Emmer, adaptability to dry-land section 69 

wild, importations, recent 422 

Empidonax difficilis, enemy of the codling moth, note 240 

Endoparasites, poultiy, control by use of Epsom salts 183 

Engineering, highway, instruction in Public Eoads Office 146 

Entomology Bureau, review of work by Secretary 108-113 

En 2 yms, relation to ripening of fruit 492 

Ephemeral plants, adaptations to regions of summer rainfall 357 

Epsom salts, value in treatment of poultry diseases 179-180, 183-184, 185 

Euphagus cyanocephalxis, note * 241 

European larch. ^ See Larch. 

Evaporation, lapidity in dry-farming region 249 

Experimentiarm, Arlington, work, etc 63, 64 

farms, establishment in Oregon and Idaho, scope of proposed work. 69 

stations, agricultural, United States 517-518 

appropriations, Congressional, State, etc., note 131 

Office, calorimeter work with bananas 492-493 

relations with State stations 131-137 

review of work by Secretary 131-144 

Experimental farms in connection with reclamation work . 71 

Exports, agriculriiral products, 1907-1911, and 1851-1911 : 668-682, 688-690 

1911, remarks by Secretary 19-23 

butter, 1906-1910, 1907-1911 633,668 

cotton, 1906-1911, 1907-1911 582,670 

forest products, 1907-1911, and 1851-1911 670-671, 688-690 

horses, mules, and cattle, 1892-1912, and 1907-1911 628^29,668 

sheep, 1892-1911 and 1907-1911 638, 668 

wool, 1896-1910 and 1907-1911 645, 668 

Factory labor, employment in farm work, suggestion 276 

Fairchild, David, article on Plant introduction for the plant breeder”. . . 411-422 

Panariti grape, importation, note 435 

Fargo clay loam, areas, description, crop yields, etc 228-229,235-236 

Farm animals and their products, statistics 619-648 

egg, improvement, methods and suggestions 472-478 

equipment, character and cost, studies 73 

? , . - general, in Middle West, labor employment 279-280 

■ home, improvement, note 30 

labor, seasonal distribution, article by W. J. Spillman 269-284 

steady employment, problem 273 . 

See also Labor, farm. 



710 YEAEBOOK OE THE DEPABTMENT OE AGEICtTLItTEE. 


Page, 

Farm lands, census, 1910 692-696 

use for tree planting, suggestions 258 

management, investigations 73-74 

methods, improvement in corn belt, studies 325-336 

products, estimated production and value in 1911, remarks by Secretary. 12-19 

foreign trade, remarks by Secretary 19-23 

index numbers, value and exports 12-13, 21-22 

prices, relation to cold storage 24, 30-31 

transportation rates, railroad and ocean 650-655 

records, etc., studies 73 

tree planting, methods and species of trees 267 

products and returns 266-268 

Fanners’ Bulletins, demand, distribution, etc 123-124 

cooperation demonstration work, development 74-75, 153-154 

in demonstration work 292-293 

cooperative demonstration work, results, article by Bradford Knapp 285-296 

institutes, work of year 138 

labor emplo^nnent m supplementary industries 272 

nativity, census figures for 1910 698 

relation to dry-fanning problems, note 255 

supplies, increase in cost, note 130 

tree planting, article by G. R. Tiilotson 257-268 

Farming, cooperative demonstration 285-296 

diversified, development with cooperative work 2SS, 289, 291 

stock-raising 292 

dry. See Dry farming. 

intensive, tendency on irrigated lands 381 

irrigation, outlook, article by Carl S. Scofield 371-382 

Farms, exceptional conditions, relation to labor problem 272 

number in United States, note by Secretary 51-52 

Feed, cost on farms, census figures, 1910 696 

^ poultry, use of heat in puri^'ing 181, 185-186 

Feeding live stock, experiment station work 134-135 

Feeds, cattle, examination for adulteration 83-84 

Fence posts, price increase, note 258 

Fertility, soil, investigations by Soils Bureau 105-106 

Fertilizer resources, studies by Soils Bureau • 106-108 

Fertilizers, cost on farms, census figures, 1910 696 

li(|uid, suggestions for saving 11 

nitrogenous, determination methods. 137 

orchard, studies I35 

use in com-beit rotations [ 335-336 

South, notes 315 

Fever, spotted, range investigations, etc ilS^ 115 

Fiber €ongres.s, International, Java, presence of delegates from Department, etc. 66-67 

plants, investigations, International Fiber Congrera 66-67 

Fibers, animal and vegetable, imports and exports 657, 659, 668, 670, 683-685 


requirements, varieties, etc 193-194 

^ for binder twine, article by Lyster H. Dewey 193-200 

Fig growing, irrigated r^ons of Southwest 374 3so 

F^ statistics, imports, 1907-1911, and 1883-1911 662, 687 

Fmch, presence on Laysan Island, description, economic value, etc ’ 160 

Fire jirotection, National Forests ^93 95 96 

risks in lumbering on National Forests ’ 359 

Fires, forest, acreage and losses, 1910 ’ . * 90 

Fish, canning, early industry’ 384 

cold-stomge, months, etc 25, 26, 27, 28, 31-32 

reservations, outlook, note X2Q 

Fishes, A. K., article on ‘Trawfirii as crop destroyers” 321-324 

■Ell Cr. W., invention of kettle for dry steaming canned food 384 

Flagellate diarrhea, poultry disease, note 185 

Flavor, succulent %'egetables 1 444 

Flax, acreage of important countries 589 

adaptability to United States 200 

imports, 1907-1911 and 1851-1911. 659,’ 684-685 
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Flax, New Zealand, cultivation, determination, preparation, etc 197 

seed and fiber, production of important countries 590 

use as binder twine, preparation, etc 199 

yield on Miami clay loam 229, 236 

Flaxseed, acreage, production, and value, 1911, and 1849-1911 591 

crop of 1911, remarks by Secretary 16, 18, 19 

price on the farm, by months, 1910-11 591 

prices wholesale, 1898-1911 592 

Flicker, red-shafted, enemy of codling moth, work in California 240 

Florida, citrus groves, insect pests, control 110-111 

fruit and vegetable production, note 316 

irrigation and drought 316 

Floods, losses and savings, Weather Bureau work 41 

Flour, price, wholesale, 1907-1911 540 

statistics, imports, and exports 663, 673, 681-682 

Flower heads, use as vegetables, group 442 

Fly, white, studies, control, work, etc 110-111 

Flycatcher, western yellow-bellied, enemy of the codling moth 240 

Food and Drugs Act, enforcement, 1911 34-36 

inspection by Chemistry Bureau 82-83 

J.T 3 • 1 1, 1 or\f\ ooo 


products, comparison of organisms in home-made with factory-made 304, 306 

decay, examination methods 299-300 

decomposition and its detection, article by B. J. Howard.. . 297-308 

pure, general conditions, discussion 297-298 

value of succulent vegetables 441, 447-449, 452 

Foods, canned, value and wholesomeness. 389-390 

cold storage, need of publicity 11, 32 

Forage crops, drought injui-y 312 

investigations, remarks by Secretary 72, 130 

plants, importations, recent 420 

Forecasts and warnings, distribution, results, and press notices, 1911 40-41 

frost, importance to cranberry growers 222 

Weather Bureau, work of year, re^dew by Secretary 38-41 

Foreign trade, agricultural products 19-23 

Forest investigations 101-102 

pathology, investigations 52-53 

plantation, farm, purposes and advantages 258 

products, exports and imports, value, 1911 20 

imports and exports 659-662, 670-671, 688-691 

study, Madison, Wis 102 

Service, fire fighters, number for short periods, note 33 

organization and personnel, changes, etc 86-87 

work, cooperation of other departments 34 

divisions 89-90,99-100,111-112 

of Solicitor’s office 33-34 

review by Secretary^ 85-102 

trees, destruction by saddled prominent 460 

pruning 265 

species and methods of planting in difierent regions 267 

thinning 266 

Forestry, object, meaning, and needs 88-89 

practical, promotion among farmem 101-102 

Forests, National, administration since 1897 87-90 

administrative laws, enforcement by Solicitor 33-34 

fire protection 90-93, 95-96 

grazing 89, 98-100 

management, timber cutting, and sale, methods, etc 93-95 

technical administration, necessity 88-89 

timber cut and sales, amount and value 93 

sales, business aspect, article by T. D . Woodbury. . 363-370 

Forest-tree seedlings, distribution, note 258 

Formaldehyde gas, use in disinfection of incubators and breeders 182-183 

Fox fanning, experiments 116 

silver, industry, studjr 116 

Fraud orders, issuance against fraudulent cures” 83 
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Freight, perishable, shipment, time requirement between various cities 168-169 

rates, farm products 650-655 

servdce, railroad, volume, speed rate, regularity, improvement, etc. . 167-170 

Frost conditions, cranberry marshes, investigations 213-219 

influencing 221-222 

early and late, in dry farming regions 249 

effect on cranberry 219-220 

forecasting, importance to fruit growers 40-41, 222 

1911, notes. . . 509, 512, 513, 514 

protection, cranberry bogs, flooding 212-213 

warnings, fruit districts, remarks by Secretary 40-41, 222 

Frosts, late, spring of 1911 507 

Fruit butters, making, from decomposed materials 307 

diseases, investigations 54-55 

districts, investigations 64 

juices, preparation for marketing, studies 79 

life duration after picking, remarks 491 

marketing, transporting, and storage, investigations 63-64 

moldy, penetration and effect of mold filaments 300-301 

nomenclature, simplification, work 63 

precooling, investigations 64 

products, economic studies, work of Chemistry Bureau 79-80 

transportation and storage, investigations 63-64 

Fruits, as succulent vegetables, group 440, 443 

cold-resistant, importations, recent 421 

market supply, sources 171-172 

marketing, waste, reduction, studies 165-176 

new, promising, article by William A. Taylor and H. P. Gould 423-438 

perishable, car-lot markets 170-171 

demand and supply, extension 170-172 

statistics, imports and exports, 1907-1911 and 1851-1911. 662, 672, 680-681, 687 

susceptibility to decay 305 

.varieties, increase at Arlington Farm 63 

vegetable, desirable qualities 445 

Fumigation, citrus scale insects, improvement of methods 110 

Fungicides, use in fruit-disease control, studies and tests ,54-55 

FurcTaea, spp., source of cabuya fiber and Mauritius fiber 197-198 

Galloway, Beverly T., sketch of life of Seaman Asahel Knapp . 151-154 

Game, preservation and introduction 110 

Garden web worm, insect enemy of crops in South 203 

Gelatin statistics, imports, 1907-1911 657 

General Education Board, aid to cooperative demonstration work 294 

Georgia Agricultural Experiment Station, rotation for insect control 207-208 

irrigation and drought 316 

Ginger imports, 1907-1911 663 

Ginning, cotton, cooperation, economic importance 409,410 

importance in preservation of cotton tj’pes 405^06 

Ginseng exports, 1907-1911 672 

Gipsy moth, control work, Massachusetts 453, 461, 462-463, 464, 465 

work, New England, review by Secretary 109 

Girls’ clubs, canning and poultry, organization and methods. ! 75 

Glass jars, use in canning industry, discontinuance 384 

Glucose exports, 1907-19ll 672 

Glue statistics, imports and exports, 1907-1911 657, 668 

Goat breeding, methods, investigations 43 

Goats, grazing permits, National Forests, 1910 and 1911 98-99 

statistics for different countries 623-625 

Goatskins, imports, 1895-1911 687 

Gould, H. P., and William A. Taylor, article on Promising new fruits”. . 423-438 

Grain, export, handling, etc., investigations 67-68 

farm, Dakota, labor employment 278-279 

freight rates (except oats) 653, 654 

harvesting, transportation, storage, etc., investigations 67-68 

moldy, cause of disease in poultry 186 

production in North Central States, importance.: 223-229,235-236 
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Grain, shrinkage in elevators, etc., investigations 67 

' standardization, work 67-68 

statistics, imports and exports, 1907-1911 and 1851-1911 663, 672, 681-682 


per acre in corn belt, studies 325 

Grains, moisture content, studies 67 

small, adaptation to regions of summer rainfall 357 

stored, insects, control 135-136 

Grape, anthracnose, control 55 

new variety, history, description, etc 433-436 

sugar, exports, 1907-1911 672 

Grapes, adaptability to various soils, studies 64 

American, studies by Chemistry Bureau 80 

Grapevine leaves, use ^ food 440 

Grass, forage, importations, recent 422 

worm, insect enemy of crops in South 203 

Grasses, injury by insect enemies in South 203, 204 

range, destruction by prairie dogs 117 

wildj dormant condition 355 

Grazing, National Forests, capacity, conditions, etc 89,98-100 

Great Lakes, winds, velocity and direction 340, 344, 345 

Plains, drought-enduring plants, adaptability 355, 357, 360, 361 

winds, velocity, direction, and characteristics 341, 345, 347 

Greece, currant exports, control by law 434 

Green ash, planting, growth, and uses in treeless region 259 

bug, destruction by ladybirds. 457 

Greenhouses, new, erection on Department grounds 65 

‘ ‘Greens,” vegetables and wild plants used 442-443 

Grosbeak, black-headed, enemy of the codling moth 241 

Ground beetles, native, beneficial work 458-460 

usefulness in destruction of insect pests ; . . . 454 

See also Calosoma spp. 
squirrel. See Squin'el, ground, 
water. See Water, subsoil. 

Guam Experiment Station, work, 1911 141-142 

Guano, deposits on Laysan Islands, economic importance, etc 162 

Gulf States, winds, velocity and direction 340, 345 

Gums, statistics, imports, 1907-1911 and 1851-1911 660, 690-691 

Hagerstown loam, areas, description, crop yields, etc 229-230 

Hardwood region, tree planting, species and soils 260-261 

Hardwoods, species for planting in treeless region 259 

Hardy catalpa. See Catalpa. 

Harvesting crops, dates, investigations by Statistics Bureau 130 

Hawaii Experiment Station, review of work. 140-141 

Bu^r planters, work in control of sugar-cane insects 453 

Hawaiian Islands Bird Reservation, establishment, executive order 155-156 

Hay, acreage, production, and value, 1911, by States 592 

prices and exports, 1849-1911 571-572 

crop of 1911, renaarks by Secretary 12, 14-15, 21 

price on the farm by months, 1910-11 573 

prices, wholesale, 1898-1911 574-575 

production in corn belt, yield per acre, etc 325 

rotation with corn 334 

yield and farm price 573-574 

yields on Hagerstown loam 230, 236 

soils on Nortli Central States 225, 228, 231, 236 

Heat, calorimeter, collection and measurement in vegetable experiments. . . 499-501 

equilibrium, maintenance, methods and apparatus for 501-503 

1911, intensity and duration, remarks 507 

use in purifying poultry feed 181, 185-186 

See also Warm weather. 

lleliopMla unipimctay insect enemy of crops in South 20$ 

Heliothis obsoleta^ insect enemy of crops in South 202 

Hemp, adaptability to United States - 200 

imports, 1907-1911 and 1851-1911 \ 659, 684-685 
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Hemp, Manila, cultivation, prepai'ation, methods, etc 194-195, 197 

New Zealand, cultivation, determination, preparation, etc 197 

use as binder twine, discontinuance, etc 199 

Henequen, adaptability to United States 200 

fiber, preparation, marketing, etc., methods 195-196 

importations into United States, increase, 1891 to 1911 200 

plants, cultivation, propagation methods, etc 195-196 

Henshaw, Henry W., article on ‘‘Our mid-Pacific bird reserv^ation ” 155-164 

Herbals, medieval, statements regarding properties of vegetables 449 

Herbs, used for seasoning, list, flavor, etc 443, 444, 445 

Seterocampa guttivita, destructiveness and control 460 

Hides imports and exports, 1907-1911, and imports, 1895-1911 658, 669, 687 

High schools, agricultui’e, establishment by States 138 

Highway engineering, instruction in Public Roads Office 146 

Hine, Mrs. S. H., observation on habits of downy woodpeckers 239 

Rirundo enjihrogastra, note 1 241 

Hog cholera, investigations 49-50, 136 

use of serum for prevention 9, 49-50, 51 

feeding experiments 134^135 

Hogs, freight rates 652 

grazing permits, National Forests, 1910 and 1911 98-99 

See aUo Swine. 

Holstein cattle, breeding, remarks by Secretary 44 

Home making, farm, primary object in agriculture 371, 377 

Honey statistics, imports and exports, 1907-1911 657, 668 

Hops, crop of 1911, remarks by Secretary 17, 18,,19 

growing, investigations 59 

international trade, 1906-1910 598 

prices wholesale, 1898-1911 597 

production of important countries, 1907-1911 596-597 

statistics, exports and imports 663,673, GSl-682, 684-685 

Horistonotus curiatm^ insect enemy of crops in South 203 

Homworms, tobacco, insect enemies of crops in South 203 

Horse breeding, work of Animal Industry Bureau 42-43 

carriage, cooperative breeding experiments in various States 42 

labor. See Labor, farm. 

Horses, dourine, control work 49 

freight rates 652 

gpzing permits, National Forests, 1910 and 1911 98-99 

numbers on farms, value, etc., 1867-1912 626-627 

statistics for different countries 619-622 

imports, exports, and value, 1892-1911 and 1907-1911- 628, 656, 668 

Hot winds, effects in dry-farming regions 249 

Houston black clay, areas, description, crop yields, etc *23^235, 236 

clay, infestation by cra^sh, and losses 322 

Howard, Burton J., article on Decomposition and its microscopical detection 

in food products” 297-308 

Humid region, irrigation, article by Milo B. Williams . 309-320 

Humus, soil, investigations 105 

Hunter, W. D., articles on ‘‘Relation between rotation systems and insect 

injury in the South” 201-210 

Hurricanes, West Indian, 1910, warnings of Weather Bureau 40 

Hybridization, plants, early history, progress, results, etc 411-422 


Ice cream, making, studies 136 

har\’'esting and storing, value in dairy, use, etc 46 

Icerya purchasi, control by Australian ladybird 461 

Illinois, well records, notes and tables *483-488 

Illustrations, department publications, growth of work, sales, etc ] . . . 126 

Implements, farm, value and percentage of total farm valuation, by States. . *694-695 

Imports, agricultural products 20, 656-667, 678, 683-687, 688, 690-691 

butter, 1906-1910, 1907-1911 633 656 

cotton, 1906-1911, 1907-1911 ‘gsi 5831 667 

forest products, 1907-1911, and 1851-1911 659-662, 688, 690-691 

horses, mules, and cattle, 1892-1911, 1907-1911 628-629. 656 

sheep, 1892-^1911, 1907-1911 638 656 

wool, 1896-1910, 1907-1911 645^ 656 
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Incubators, disinfection methods 181-183, 187 

Index, card, Department publications, preparation, value, etc 126 

numbers, farm products, values and exports 12-13, 21-22 

India rubber, international trade, 1906-1910 616 

statistics, imports, 1907-1911, and 1862-1911 660, 690-691 

Indiana, well records, notes and tables 4S3-4S8 

Inoculation, bog-cholera prevention, experiments, etc 49-50, 51 

Insect control, rotation systems, recommendations 207-210 

Insecticides, investigations by Chemistry Bureau 80-81 

Insects, beneficial, importations 453, 460-103 

citrus groves, control 110-111 

control by crop rotation, limitations, studies 202 

forest, control work of Entomology Bureau 111-112 

, injurious, destruction by predaceous beetles 453-4G6 

to crops, increase by faulty rotation systems 204 

reduction methods in various States, examples. . 204-208 


stored grain, control. 135-136 

Inspection, animals, export and import 50 

food and drugs, by Chemistry Bureau 82-83 

meat cans, and detection of imperfect cans 387, 388. 389 

remai'ks and statistics 41-42 

work, Entomology Bureau, need of National laws 112 

Instruments, snow-surv^ey, test tube, etc*, description 393 

Insular experiment stations, review of work by Secretary 139-142 

Intensive farming, tendency on irrigated land 381 

Iodine, derivation from kelp deposits, Pacific Ocean 108 

Iowa, Experiment Station, work 134-135, 136, 312 

well records, notes and tables 483-488 

Iron content of many vegetables 448 

sulphate, value in purifying water for poultry’' 180-181, 185 

Irrigation, conditions req^uhing, study at Ames, Iowa 312 

east of Mississippi River, possibilities and need 319 

economic use of wind power 349 

fanning, location, importance 381, $82 

outlook, article by Carl S. Scofield 371-382 

fixed charges, and uncertain land values 372-373, 381 

histoi^, various countries and periods 309, 377-378 

humid region possibilities, article by Milo B. Williams * 309-320 

investigations, by Office of Experinient Stations 142-143 

methods, humid region 317-319 

need in Wisconsin, study at Oshkosh 314 

New Jersey, data and examples 315 

North Central States, discussion 312-315 

possibilities, Southern States 315-316 

problems in plant nutrition, remarks 71 

projects, snow surveys, value, studies 391-390 

relation to rainfall 310 

soil exhaustion, note 10 

supplemental, relation to changed farming conditions 311 

water supplies, remarks 317 

Jams, making from decomposed material, notes 307 

Japan, chestnuts, importations 421-422 

insect importations from, need of care in handling 465 

Jars, glass, use in canning industry, discontinuance 384 

Jays, enemies of the codling moth 241 

Justice, Department, cooperation with Solicitor in legal work 34, 35, 36, 37 

Jute, imports, 1907-1911, and 1851-1911 659, 684-GS5 

Kansas, cooperative study of egg deterioration 44 

Dodge City, wind record, diurnal march. 342, 343 

industry, losses by three buyers in summer of 1910 469 

xperiment Station, work, notes 133, 135 

legislation against handling bad eggs 472, 473 

Kbarnet, Thomas H., and H, L. Shantz, article on “The water economy of 
dry-land crops” 351-362 
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Kelpj value as source of chloride of potash, investigations 180 

Kensett, Thomas, invention of tin cans for preserving food 384 

Kentucky "well records, notes and ^bles 4S3-488 

Ketchup, appearance in decomposition 303 

Ivharkof wheat, production in United States, value, etc 69 - 

Kingbird, enemy of the codling moth 240 

Kinglet, ruby-cinwned, enemy of the codling moth 243 

Kites, use in upper air observations, notes 38 

Knapp, Bradford, article on ‘SSome results of farmers’ cooperative demonstm- 

tion work” 285-296 

Dr. S. A., conclusions as to demonstration work 296 

Seaman Asahel, sketch of life, by B. T. Galloway 151-154 

Kohlmeise, European, habits 244 

Kraut, fermentation necessary and allowable 306 

Labeling meat cans 388 

Labor, cost in control of crawfish 324 

irrigated and nonirrigated farming ; 373, 382 

on iarms, census figures, 1910 696 

demands of crops simultaneously 271 

factory, employment in farm work, suggestion 276 

farm, data useful for economic distribution 274-275, 280 

seasonal distribution, article by W. J. Spillman 269-284 

system for employment proposed 280-284 

intermittent employments 271 

Laboratories, seed-testing, additions, locations, etc 68 

Laborator>^, food and research, study of eggs and poultry 77-79 

Lacey Act, bird protection, enforcement 36-37 

Lacto, frozen dairy product 137 

Ladybird, Asiatic, control of San Jose scale, description, etc 462 

Australian, description, importation, habits, etc 461-462 

two-spottea, description, habits, and value 454, 455, 457 

Ladybirds, native, beneficial work against plant lice - 454-458 

Laire plum, origin, history, and description 430-431 

Lake Erie, loss of water by undergroimd seepage, note 489 

transportation rates, farm products 651,* 655 

Lam ON, Harry M., article on “The handling and marketing of eggs”, 467H178 

Land, clearing and cultivation, cause of lowering of water table, note . 487 

irrigated, acreage, 1912 x . . . 371 

values, irri^ted sections, speculative character : — 373 

Lands, public, exhaustion of well-watered areas 479-480 

Lang WORTHY, C. F., and R. D. Milner, article on “A new respiration calo- 
rimeter for use in the study of problems of vegetable pa- 
thology” 491-504 

, article on “Green vegetables and their uses in the diet 439-452 

Laphygmufrugiperda, insect enemy of crops in South 203 

Larch, European, planting, growtt, and uses in treeless region 260 

^ soils, growth, etc 262 

Lard, exports, 1907-1911 669 

freight rates 653 

Larvm, codling-moth, destruction by birds 238-243 

Law, Greek, for control of currant exports 434 

twenty-eight hour, enforcement 36 

Laysan birds, cooperative studies by Nutting expedition, 1911 357-164 

Island, arrest of poachers 36-37 

bird protection, necessity’, proposed methods, etc 164 

destruction of albatross by poachers 163-164 

expedition T 118 

history, description, etc 158-160 

rabbit injuries to vegetation, control studies, etc 157 

Lead arsenate,^ value in spraying, discovery 461 

Leaves, shedding, control of transpiration in plants , ^355 , 

vegetable, uses for salads, potherbs, etc 440. 441, 442, 443, 444 : 

Legumes, varieties, use in crop rotation with com 335, 336 

Lemon groves, insect pests, control work of Entomology Bureau 110-111 

Lemons, statistics, imports 1907-1911, and 1895-1911 662,687 
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Lettuce growing, eastern North Carolina, value of crop 231 

typical salad plant 441,442 

Library, Department, Monthly Bulletin and index, value, etc 130 

review of work by Secretary 130-131 

Lice, plant, destruction by ladybirds 454-458 

Lichens, dormant condition, adaptation to drought 354 

Licorice roots, imports 1907-1911 and 1855-1911 663, 684-685 

Lime, air-slaked, value in treatment of poultr>^ diseases 179, 180, 184-185 

chloride, use in poisoning crawfish 324 

desert, importations, recent 421 

Limestone valley soil, Hagerstown loam, areas, location, etc 229-230, 236 

Lime-sulphur wash, self-boiled, value as fungicide 54-55 

‘ ^ Linters, ’ ’ cotton b y-produc t, production 577 

Liquors, alcoholic, imports and exports, 1907-1911 663-664, 673-674 

Lissorhoptrus simplex^ insect enemy of crops in South 203 

Live stock and products, statistics 619-648, 656, 668 

danger from poisonous plants 59-60, 90 

feeding experiments 134-135 

freight rates 652 

grazing. National Forests, permits, number, etc 98-100 

inspection for interstate movement 49 

quarantine law, enforcement 36 

raising, development in demonstration work 292 

statistics in different countries 619-625 

value on farms, and percentage of total farm valuation, by States. . 694-695 

water consumption per year 489 

See also Farm animals. 

Locust, black, planting inadvisable because of borer 262 

Logging, National Forests, increased cost 365-366 

Louisiana, insect injury increase by faulty rotation system 204 

Loxostege similaris^ insect enemy of crops In South 203 

Lumber, imports and exports, 1907-1911 and 1851-1911 661, 671, 689-691 

Lumbering, National Forests, advantages over private operations 366-368 

■ private forests, cost, interest, taxes, etc 366-368 

Macaroni imports, 1907-1911, and 1895-1911 663, 687 

Machines, cotton-picking, utilization probability 408^09 

Magpie, enemy of the codling moth 241 

!Maguey, Manila fiber, cultivation, preparation, etc 198 

mescal, use as binder twine, occurrence, description, etc 199 

Maine, gipsy-moth conditions 109 

Mallein, tests, effects on animals, distribution, etc 50, 51 

Malt liquors, statistics, imports and exports, 1907-1911. 664, 674 

Mammals, native, relation to spotted fever 115-116 

Manila fiber, imports, 1907-1911, and 1851-1911 659, 684-685 

hemp. See Hemp, Manila, 
maguey. See Maguey, Manila. 

Manure, use in corn-belt rotations 336 

Maple products, investigations 84 

silver, planting, growth and uses in treeless region 259 

sugar, mjury by saddled* prominent 460 

Marketing crops, cost, irrigated regions, importance 374, 382 

eg^, and handling them, article by Harry M. Lamon 467-478 


waste, reduction, article by Frank Andrews 165-176 

Markets, car-lot, perishable fruits and vegetables 170-171 

Marla tt, C, L., investigations of San Jose scale in Asia 462 

Marsh lands, reclamation studies 143 

Marshall silt loam, areas, description and crop yields. 225-226, 235-236 

Marshes, cranberry, frost and temperature conditions, investigations 213-219 

I^Iartia, A. P., citation on habits of flicker in California 240 

Marvin, Prof. C. F., invention of instruments for snow survey 393 

Mason, S. C., reference to drought resistance of olive 356 

Massachusetts, cranberry bogs, conditions, geographical, etc 211, 212, 220-221 

gipsy-moth conditions 109 

control work 453, 461, 462-463, 465 
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Mat4, importance as tea plant in Paraguay 443 

Mathewson, E. H., remarks on rotation system for tobacco 205, 208 

Mauritius fiber, cultivation, prepaid tion, etc 197-198 

Maple, silver, planting, growtR and uses in treeless region 259 

Maypop, importations, recent - 420 

McAtee, TV. L., article on ‘‘Bird enemies of the codling moth'^ 237-246 

McBryde, C. N., ai'ticle on “Commercial methods of canning meats 383-390 

McGee, TV J, article on “Subsoil water of Central United States” 479-490 

Meadow mice, damage to alfalfa 321 

M^l, com, exports, 1907-1911, and 1851-1911 673, 681 

Meat canning, Appert’s process 383 

inspection work 34, 41-^2 

production, adaptability to irrigated sections 375 

See also Fackmg-house products. 

Meats, canned, value and usefulness.. 389-390 

canning, commercial methods, article by 0. N. McBryde 383-390 

cold-storage, months, cost, etc 25, 26, 27, 28, 29, 31-32 

freight rates 652 

preparation for canning - 385 

price changes, results of cold storage - 30, 31 

Medicago, sp . , importations, recent - - 420 

Melanerpes erythToeephalus^ enemy of codling moth, note 240 

Mescal, alcoholic drink, use of mescal maguey in production 199 

Maguey. See Maguey, mescal. 

Mexico, peach importations - 421 

Miami claj; loam,^ areas, description, crop production, etc 224-225, 235-236 

Michigan, irrisation possibilities, note 312 

weU records, notes and tables 483-488 

Microscope, powers and methods of use in food inspection, notes 300 

Microscopical detection of decomposition in food products, article by B. J. 

Howard 297-308 

Milk, evaporated and condensed, examination by Chemistry Bureau 83 

secretion, experiments in cow feeding with various rations 47 

supplies, improvement, investigations, etc 45-46, 47 

Milkingmachme , cleaning experiments 136 

Miller, Fhilip, remarks on rose varieties 415 

Milneb, B. D., and C, F, Lang worthy, article on “A new respiration calo- 
rimeter for use in the study of problems of vegetable pathology” 491-504 

Mineral matter in vegetables 447, 448, 452 

Minnesota Experiment Station work, notes 133, 136 

irrigation possibilities, note 312 

well records, notes and tables 483-488 

Mississippi, crawfish lands, remarks 321-322 

Valley, egg industry 467-468,469-471 

winds, direction 345 

Missouri Experiment Station work, note 135 

well records, notes and tables 483-488 

Molasses, statistics, imports and exports, 1907-1911, and imports 1851-1911 . . . 666, 

675, 684-685 


Molds, filaments of, appearance under microscope *, 301 

spread through foods, discussion 300-302 

Moldy grain, cause of disease in poultry.. ISO 

Monceit plum, origin, history, and description 432-433 

Montana, early irrigation, note 309 

Experiment Station work, note 134 

work against forest insects HI 

Moorland sections, topography, Wisconsin, New Jersey, and Massachusetts 212 

Morgan horses, breeding by Department 42-43 

Morse, Geo. Byron, article on “Primary principles in the prevention and 

treatmen t of diseases in poultry ” 177-192 

Mortgage debts on farms, census figures, 1910, by States 697 

Mosses, dormant condition, adaptation to drougfit 354 

Moth, brown-taO, importation on nursery stock in Maryland, and destruction . . 136 

codling. See Codling moth. 

Motherwell, W. B., remarks on dry-land agriculture 252 
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Motlis, brown-tail and gipsy, control work 109, 453 

gipsy and brown-taU, work of Entomology Bureau 109 

Mount Mitchell, wind velocity 341, 343 

Tamalpais, wind velocity 343 

Washington, wind velocity 341, 342, 343 

Weather, Ya., wind velocity 341 

Mountain regions, winds, velocity direction, and characteristics 341, 344, 345, 346 

Mules, exports and imports, prices, etc., 1892-1911 62S 

freight rates C52 

numbers on farms, value, etc., 1867-1912 626-627 

statistics for different countries 619-622 

Musa textilis. See Hemp, Manila. 

Miiskmelons, effect of environment, studies 84 

Mutton, cold storage, months, cost, etc 25, 26,27, 29, 31-32 

Mycotic diseases, poultry, notes 186 

pneumonia, responsibility for aspergillosis in poultry 186, 

187-188 

hfanas sabrang. See Maguey, Manila. 

Nasturtium blossoms and leaves, food use 442 

National Forests. See Forests, National. 


Nebraska Experiment Station work, note 134, 137 

Nestlings, bush- tit, feeding on the codling moth larvm 243 

Nests, hen, requirements for production of good eggs 474 

New England, dairy farm, labor distribution 275-276 

farm conditions 269 

Hampshire Experiment Station work, note 136 

gipsy-moth conditions 109 

Jersey, Atlantic City, wind record, diurnal march 342 

cranberry growing and proauction, annual and per acre 211, 212 

drought and rainfall, data 319 

Experiment Station work, note 137 

irrigation data and examples 315 

York, Cornell Experiment Station work, note 135, 136, 137 

potato and Dean farm, labor employment 276-278 

Zealand hax, use as binder twine, occurrence, description, etc 197 

hemp, use as binder twine, occurrence, description, etc 197 

Nevada, early irrigation, note 309 

Nitrate deposits, study by Soils Bureau 107 

Nitrates, formation in soil, cultural conditions, studies 133-134 

Nitrogen constituents, in soil humus, utilization 105-106 

Norfolk line sandy loam, areas, description, crop yields, etc 231-232, 236. 

North Atlantic States, irrigation possibilities 314-315 

Carolina, eastern, lettuce growing 231 

Experiment Station, rotation system for insect control 208 

Central States, important soils, areas, description, crops, etc. . 22*^1-229, 235-236 

Dakota Experiment Station work, notes 132, 134 

wind velocity 341 

Northeast region, tree planting, species, soils, etc 201-262 

Northeastern States, egg industry 467 

Norway spruce, planting, ^owtlr, and uses in treeless region 260 

Noviiis eardinalisj description, importation, habits, etc 461-462 

Nurseries, forest, annual products. 96 

Nursery agents, warning against 266 

stock, infestation with insect pests, need of inspection law 112 

statistics, imports and exports, 1907-1911 664, 674 

Nuthatch, white-breasted, enemy of the coding moth 242 

Nutrition, investigations by Office of Experiment Stations 144 

cooperative studies, etc 44 

Nuts, statistics, imports and exports. 1907-1911 , 665, 674 

Nutting, Prof. C. 0., expedition to Hawaiian Islands, for bird study 157-164 

Oak, red, soils, growth, etc 262 

species, soils suitable, etc _ 261 
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Oats, acreage of principal countries, 1907-1911 641 

production, value, and distribution, 1909-1911, by States 545 

prices, exports, etc., 1849-1911 544 

condition by months, 1891-1911 543 

crop of 1911, remarks by Secretary- 15 

price on farm, 1910-1911 548 

prices wholesale, 1898-1911 547 

production in corn belt, yield per acre, etc 325 

of principal countries, 1907-1911 : 542-543 

rotation with corn 327, 328, 329, 330-331, 334, 335, 336 

statistics, imports and exports, 1907-1911 603, 672 

tillage on dry land, notes 254 

yield and farm price, by States 546 

in principal countries, 1890-1911 543 

on soils of North Central States 225, 228, 229, 236 

Ocean freight rates, farm products 653-655 

Office of Experiment Stations, etc. See Experiment Stations; Roads; Solicitor. 

Ohio Experiment Station, work in plant breeding 133 

well records, notes and tables 483-488 

Oil cake and oil-cake meal, international trade, 1906-1910 614 

olive, imports, 1907-1911 and 1862-1911 665, 685-686 

Oils, vegetable, imports and exports, 1907-1911 and 1871-1911 665, 674, 682 

volatile, imports and exports, 1907-1911 665, 675 

Okra, injury by insect enemies in South, and origin 203, 439 

Olive oil, imports, 1907-1911, and 1862-1911 665, 685-686 

root development, adaptation to arid conditions 356, 359 

Olives, Rowing, suited to irrigated regions of Southwest 374, 380 

Onions, imports and exports, 1907-1911, and imports 1897-1911 667, 676, 687 

Opium, crude, imports 1907-1911 and 1851-1911 665, 685-686 

Orange groves, insect pests, control work of Entomology Bureau 110-111 

growing, value of irrigation 311 

new variety, names, histor>% description, etc 436-438 

Orangeburg fine sandy loam, areas, description, crop yields, etc 231-233, 236 

Oranges, handling methods, invest^tions 63 

injmy by insect enemies in South 203 

statistics, imports and exports, 1907-1911, and imports 1895-1911 . 662, 672, 687 

Orchard fertilizers, study 135 

Orchards, protection by "birds which feed on the codling moth 237-246 

Oriole, Bullock, enemy of codling moth. ^ 241 

Ortmann, Dr. A. E., views as to crawfish brewing 322 

Orton, W, A., recommendation of rotation for insect control with cotton 208 

Overcooking, injury to v^etables 450 


Pacific coast, winds, velocity and direction 340, 342, 344, 345 

States, egg industry 407 

Packmg meat cans 388 

Packing-house products, imports and exports ^7-^8, 668-669* 679-681 

Palestme, wild emmer, importations 422 

Panariti grape, history, description, uses, and introduction into United States] '433-436 

Paper-plant investigations gg 

Parasites, beneficial, introduction 109 ^ no m 113 

danger to poultry and remedy, note * 184 

of insect pests, comparison with predaceous beetles .*..]]].! 453-454 

strongyloid, of calves, control 136 

Parrot, enemy of sheep in New Zealand, note i 321 

Partridges, importations, note 120 

Fanis major, note 244 

Passer domesticm, note ]!”!”!!! 241 

Fassmna cyanea, note 241 

Fassifiora incaniata, importations, recent 420 

Passion fruit, importations, recent 420 

Pastures, improvements, studies w 


rotation with com. 


334 


Patents, Department employees, remarks by Secretary 37 149 

Peach, Chinese wild, importations, recent ! ’421 

Mexican, importations, recent 42 i 
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Peach, new variety, nomenclature, description, etc 429-430 

scab and brown rot, control 54 

soils in Southern States 231, 233 

Peanut investigations 65 

Peanuts, statistics, imports and exports, 1907-1911 665,674 

yield on Norfolk fine sandy loam 231 

Pear, new variety, history, description, etc 428-429 

thrips, control investigations 113 

Pears, blight-resistant, importations, recent 421 

Peas, acreage and production, 1906-1910 600-601 

rotation with corn 335 

Pecan, scab and rust, control 54 

Pellagra, relation of insects, investigations 113 

spoiled corn, studies 60 

Pennsylvania Experiment Station, work, note 135 

Penihestes, spp., note 242 

Pendroma magantosa, note 459 

Permanganate of potash, value in purifying water for poultry 179, 180-181, 185 

Persimmon, spp., importations, studies, etc 416-418 

Personnel, Department, changes 33 

Pests, insect, destruction by predaceous beetles 453-466 

introduction on imported nursery stock, need of inspection 112 

Phenol, use in purifying water for poultry 180-181,185 

Phkgeihontius spp., insect enemies to crops in South 203 

Phlccotomm pileatuSj enemy of the codling moth 240 

Phormixm tenax^ source of phormium 197 

See also New Zealand flax; New Zealand hemp. 

Phosphate deposits, location, note 10 

of United States, extent and value 106 

Physiology, vegetable. See Vegetable physiology. 

Pica pica kudsonia, note 241 

Pieplant, introduction into Europe 439 

Pigeons, aspergillosis, occurrence and cause 186 

Pigs’ tongues, canning, note 385 

Pikes Peak, wind velocity 340, 341, 342, 343 

Pine, species, planting, growth and uses in treeless region 260 

soils suitable, etc 261 

Pipilo cnssaliSj note 241 

Plague, bubonic, spread by rats and ground squirrels 113-114 

Plams region, subirrigation, sources, etc 488 

PlanesHcus migraionus, note 1 243 

Plant and seed introduction, foreign, work since 1907 ; . . . 416 

breeders, plant introduction for 411—122 

breeding, cooperation of amateurs, necessity 419-420 

practical value 412—113 

work of South Dakota Experiment Station 132 

diseases, control studies 53-54 

importations, pathological inspection work 56 

Industry Bureau, review of work by Secretary 51-77 

introduction for plant breeders, article by DaVid Fairchild 411-422 

progresvs 76 

lice, destruction by ladybirds 454-458 

pathologists, trained, duties, need bj^ Department, etc 56 

physiological chemistry, studies 84-85 

investigations 60 

poisoning, danger to stock in the West 59-60, 90 

quarantine and inspection law, necessity. 112 

transpiration 352-353, 355 

varieties, new species, influence of introduction, notes 415 

Planting, cotton, simultaneous, benefits 408 

tree. See Tree planting. 

Plants, alkali and drought-resistant, breeding investigations 60-61 

crown-gallj studies 53-54 

drug, studies 59 

injury by insect enemies in South, list 203-204 

20139'’— YBK 1911 4G 
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Plants, poisonous, studies 59-60, 90 

structure to control transpiration in dry-land plants 855 

sugar bearing, studies by Chemistry Bureau 84 

variation, new environment a cause, discussion 413-415 

varieties, use in paper making, experiments 66 

water requirements and uses 351-353 

studies 137 

Plowing, deep, for drj'-land farming, discussion 253-254 

effect on water-holding capacity of soil 254-255 

dry- land, opposing views 252 

Plum, new varieties, history, description, etc 430-433 

Plume hunters, destruction of albatross on Laysan Island 163-164 

Pneumonia, mycotic, responsibility for aspergillosis in poultry 186, 187-188 

Foachem, destruction of plumage birds on bird reservations 163-164 

Point Eeyes, California, high winds..... 340,344 

Poisonous plants, studies .* 59-60, 90 

Poke weed, cause of increase of injurious insects 204 

Pomological Society, American, catalogue re\daion ' 63 

Pomology, investigations, remew of work by Secretary 63 

Poplar, planting in New ^England 262 

soils suitable, etc 261 

Poplars, spp., importations, recent 420 

Pork, cold storage, months, cost, etc 25, 28, 27, 28, 29, 31-32 

production in South, cooperative feeding experiments 44 

statistics, e.xports, 1907-1911, and 1851-1911 669, 680-681 

Porto Rico Experiment Station, remew of work 141-142 

Posts, fence, price increase, note 258 

Potash fertilizers, sources, study by Soils Bureau 107-108 

permanganate, value m purifyinging water for poultry 179, 180-181, 185 

salts in desert basin, etc., study 107 

Potato, disease on irrigated lands, note 71 

diseases, control 55 

farm, with beans, New York, labor employment 276-278 

importations, recent 420 

wilt, description, cause, control methods ] 55 

Potatoes, acreage, production, and v^ue, 1911, by States 567 

value, prices, exports, etc., 1849-1911 568 

condition of crop by months, 1890-1911 567 

crop of 1911, remarks by Secretary is, 18, 19 

injury by bisect enemies in South 203 

or^in in America 439 

prices on farm by months, 1910-1911 571 

wholesale, 1898-1911, [ [ ] ] 570 

production in important countries, 1906-1910 565-566 

statistics, imports and exports, 1907-1911, and imports, 1851-i9li .... 667, 

... . 67G,CS5-686 

varieties, investigations 64-65 

jield and farm price by States M " 500 

in important countries, 1900-1910 567 

on Norfolk fine sandy loam 231 

Potherbs, cultivated and wild, list 442-^43 444 

Potted meat, canning, note ^ . ’386 

Poultry breeding, for egg production, etc., experiments !!!!!!!!!!! 44 

^ use of young females, importance * .* [ 'i8i*i87-189 

clubs, girls’, organization and methods 75 

cold storage, months, cost, etc ! '25,'26,'27,'28,'29, 31-32 

aliases, prevention and treatment, primary principles, article bv 

Geoige Ryron Morse 177-192 

food, crawfish as, note 1 . . 323 

handliag, field work, and scientific studies 77-79 

management, separation of sexes after hatching season 475 

products, value m United States for 1910-11, note 9 

quarantine, in disease, importance * X92 

See also Chickens. 

Prairie dogs, destructiveness, control studies 116 

pest in Middle West, control methods, etc 116 
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Precipitation, 1911 : 509, 510, 511, 512, 513, 514 

range in dry-farming area 248 

Precooling-fruit investigations 64 

Predaceous beetles. See Beetles, predaceous. 

Preservatives, meat, restrictions under Government inspection 389 

Prices, farm products, compilation for 30 years 24 

effects of cold storage 30-31 

See also Statistics. 

Processing canned meats, methods 387 

Prunes, imports and exports, 1907-1911, and imports, 1883-1911 062, 672, 687 

Pruning, forest tree, remarks 265 

use as protection against drought 360 

Prunus, new varieties, history, description, etc 430-433 

Psaltriparus minimus califormcuSy note 242 

PubUcations, Agriculture Department, card index, preparation, etc 126 

demand for use in schools 128 

distribution, article by Jos. A. Arnold. 505-507 

T J J TATI T AA TAA 


sales, method, etc 126-127 

Division, economies effected 125-126 

review of work by Secretary 122-130 

for restricted areas, demand 127 

scientific and technical, remarks by Secretary 124-125 

Publicity, usefulness in case of cold storage 11, 32 

Pueblo Indians, irrigation, note 309 

Pulp-wood statistics, imports, 1907-1911 661 

Quarantine, cattle tick, area released 47-48 

diseased poultry, importance 192 

lawsj live stock, enforcement 36 

scabies of cattle and sheep, areas released in 1911, notes 48 

Quiscalus quiscala, note 241 

Babbits, injury to vegetation on Laysan Island, control method 157 

Babies, investigations by Animal Industry Bureau, ‘1911 60 

Badiation, solar, studies in Weather Bureau 40 

Bailrpad freight rates, farm products 650, 652, 653, 655 

Bailroads, cooperation with Forest Service to prevent fires 92-93 

freight service, volume, speed rate, regularity, improvement, etc. 167-170 

Bain, conditions in dry farming region 248-249 

deficiency, cause of drought, limits 311 

distribution by^ winds 347 

See also Precipitation. 

Bainfall, annual averages, Central United States 483 

east of Mississippi region 311, 319 

relation of irrigation 310 

Baisins, statistics, imports and exports, 1907-1911, and imports 1883-1911. 662, 672, 687 

Bange conditions, National Forests 89, 98, 100 

Bat, damage, injury to orchards, etc 221 

Bats, destructive and dangerous habits, control studies 113-114 

Beclamation act, acreage irrigated under, 1912 371 

projects, work of Department field stations 71 

Becommendations by Secretary 11, 32, 51, 53, 70-71, 92, 124 

Bedbird, enemy of codling moth 241 

Beforestation, natural and artificial, experiments, cost, etc 95-98 

Eegulus calendula, note 243 

Beindeer, statistics for different countries 623-625 

Beservoir, subsoil, relation to surface configuration 488 

Beservoirs, for flooding of cranberry bogs 212-213 

Bespiration calorimeter. See Calorimeter, 

Bhode Island, gipsy moth, conditions . - 109 

Bhodes gra^s, usefulness in Gulf coast region 72 

Bhubarb, introduction into Europe 439 

Bice, acreage, production, value, etc., 1904-1911- 594 

crop of 1911, remarks by Secretory 12, 17, IS, 19 

growing, experiments in Hawaii 140 
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Rice, industry , development studies and experiments by Dr. S. A. Knapp ... 152 

injury by insect enemies in South 204, 205 

international tr^e, 1906-1910 596 

irrigation experiments 70 

prices, wholesale, 189S-1911 595 

production by irrigation 300 

improvement methods 69-70 

of important coxmtries, 1906-1910 593-594 

red, control methods, studies 69-70 

statistics, imports and exports, 1907-1911 and 1851-1911 665, 

675, 681-682, 685-686 

Rice-root weevil, insect enemy of crops in South 203, 204-205 

Ripening, fruit, data ^ 492 

Road exhibits, work of Public Roads Office 149 

materials, investigations, laboratory tests, etc 147-148 

problem, evolution _ 144-146 

Road-improvement trains, educational work of Public Roads Office 149 

Roads, mileage in United States 148 

model systems, value 145-146 

object-lesson and experimental, work of 1911 146 

Public, Office, educational work 146 

review of work by Secretary 144-149 

statistical and economic, investigations 148 

Robin, enemy of the codling moth 243 

Rock}" Mountain region, early irrigation, note 309 

winds, velocity, direction, and characteristics . 344, 345, 346 

Rodents, danger of spread of bubonic plague 113-11 4 

Roesei von Rosenhof, A. J., citation on beneficial work of woodpeckers 238 

Root development, adaptations for drought evasion 356, 358 

Root-aphis, corn and cotton, insect enemies of crops in Soutli 203 

Roots, crop plant, penetration into soil, remarks 255 

Rootworm, com, insect enemy of crops in South . . 203, 206 

Roses, varieties, increase, number, etc., notes 415 

Rosin, exports, 1907-1911 and 1851-1911 671, 689 

grading device 81 

international trade, 1906-1910 615 

Rotation, crop, Hagerstown loam, successful results on soil 230 

systems, for insect control, recommendations 207-210 

relations to insect injury in the South, article by \V, D. 

Hunter 201-210 

Rotations, crop, establishment, principles governing 334-335 

faulty, cause of increase of insect injury 204 

in corn belt, article by C. B. Smith 325-336 

Rotting. See Decomposition. 

Roup, poultry disease, description, control methods, etc 189-101 

Rumph originators of Elberta and Belle peaches, notes 412 

Russell peach, origin, history, and description 429-430 

Rust, white-pine blister, importation on seedlings, danger 53 

Rye, acreage of principal countries, 1907-1911 1 ^ 555-556 

production and value, 1911, by States 559 

condition of crop by months, 1888-1912 559 

crop of 1911, remarks by Secretary !(>, 18, 19 

price on the farm by months, 1910-1911 562 

prices, wholesale, 1898-1911 561 

production of principal countries, 1907-1911 556-557 

rotation with corn 333 

yield and farm price, by States ] 560 

in principal countries, 1890-1911 557-558 

Saddled prominent, pest of forest trees, control by insect enemies 460 

Sage, black, root development, adaptation to arid lands 356 

Salads, vegetables and fiowers used 442 

San Jacinto apple, origin, history, and description 425-426 

Jose scale, destruction by .Asiatic ladybird 462 

Sanderson, E. D., citation on bird enemi^ of codling: moth. New Hamnsliire. . 244 
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Sanding cranbeiTy bogs, advantages 211, 212, 217 

‘‘Santa Ana” wind, description 347 

Sapsuckers, injury to trees 116 

Saskatchewan, dry-land farming, notes 252-253 

Saundersj William, introducer of Bahia navel orange, notes 421 

Sausage, imports and exports, 1907-1911 658, 669 

Sawdust, as potash source, study 107 

Scabies, cattle, eradication, work of Animal Industry Bureau, 1911 48 


Scale, cottony cushion, control by the Australian ladybird 461 

fluted, control by the Australian ladybhd 461 

insects, destmction by native ladybirds 458 

San Jose, destruction by Asiatic ladybird 462 

Scaling timber on National Forests 364 

Schools, agriculture, progress. State aid, etc 137-138, 515-517 

Scofield, Carl S., article on “The present outlook for irrigation farming”. 371-382 

Score-card dairy inspection, value in milk improvement 45-46 

Scotch pine, planting, growth, and uses in treeless region 260 

Season^ growing, in dry-farming region 249 

Seasoning herbs, use in food, list, flavor, etc 443, 444, 445 

Secretary of Agriculture, report, 1911 9-150 

Seed and plant introduction, foreign, work since 1907 416 

bed, dry land, requirements and management 252,254 

beet, American, improvement, remarks 57-58 

clover and timothy, prices, wholesale, 1898-1911 j 576 

cotton, growing, necessity for cooperation 406-407 

distribution. Congressional 76-77 

Seeding forests, broadcast, cost per acre 98 

thin, dry-land crops, to evade drought 359 

Seedlings, forest, damping-ofl, control 52 

production, cost, etc 98 

w'hite-pine, importation, danger 53 

Seeds, distribution by birds > 156-157 

winds 347 

dormant condition, drought endurance 354 

forest trees, collection, extraction and cleaning, cost, etc. 97-98 

grown for distribution by Department, management 77 

statistics, imports, and exports, 1907-1911 666, 675 

Seed-testing laboratories, additions, locations, etc 68 

Seedtime, in different countries, investigations by Department — ' 130 

Serum, hog cholera, experiments, manufacture, distribution, etc., by States. . 49-50, 51 

sheep protection from anthrax 136 

SiiANTZ, H. L,, and Thomas H. Kearney, article on “The water economy of 

dry-land crops” 351-362 

Sheep, anthrax, immunity by use of serum 136 

breeding by Department 43 

exports and imports, 1892-1911 638 

freight rates 652 

grazing permits, National Forests, 1910 and 1911 J . . . 98-99 

numbers on farms, prices, etc., 1867-1912 637, 638-639 

prices at principal markets, 1898-1911 639-640 

scabies, eradication work 48 

statistics for different countries 619-622 

imports and exports, 1907-1911 *, 656-668 

Shellac statistics, imports, 1907-1911, and 1862-1911 660, 690-691 

Shiawassee apple, origin, history, and description 426-427 

Shipments, fruits and vegetables, time requirement between various points. 168-169 

Shire horses, breeding by Department 43 

Shore birds, value, and danger of extermination 117 

Shriver, A. K., invention of closed kettle for cooking canned foods 384 

Sialia sialis, note 243 

Siberia, alfalfa and bur clover, importations 420 

Silage, cattle-feeding experiments ^ 134 

experiments and studies in Porto Bico 141 

Silicates, potash, utilization, study by Soils Bureau 107 
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Silkj production by countries, 1906-1910 617 

statistics, imports and exports, 1907-1911, and imports, 1864-1911 657, 

668, 683-684 

Silo, hollow tile reenforced, design by Iowa Experiment Station 134 

Silver fox industry, study 116 

maple, planting, growth, and uses in treeless region 259 

Sirup, maple sap, investigations 84 

Sisal, adaptability to United States 200 

fiber, cultivation, propagation, marketing, etc., methods 196-197 

grass, imports, 1862-1911 685-686 

plants, cultivation, propagation methods, etc 196-197 

use as binder twine, occurrence, description, etc 196-197 

See also Henequen. 

Sitta carolineiisis, note . 242 

Skins, imports and exports, 1907-1911, and imports, 1895-1911 658, 669, 687 

Smith, C. B., article on “ Pwotationsln the com belt” 325-336 

Snow, 1911, notes 508, 509, 514, 515 

sun^ey, instrument, invention by Prof. C. F. Marvin, description, etc, . 393 

methods, apparatus, results, value, etc 392-396 

siirv^eys, value as related to irrigation projects, article by Allred H, 

Thiessen 391-396 

Soap, use in disinfection of eggs, incubators, and brooders 181-183 

Sodium chlorid, use in canning 384 

Soil, bacteriology, investigation 53 

studies by experiment stations 133-134 

constituents, beneficial or harmful, investigations 105-106 

fertility investigations 105-106 

physics, importance in dry farming, note 253 

surs'ey, cooperative work with States 103-104 

work, development and value 102-105 

surveys, niunber and areas mapped IO2 

types, character and origin 223-224 

Soils, adaptation to various tree species ’ 259-202 

Bureau, review of work by Secretary 102-108 

Central States, areas, description, crop adaptations, etc 224-^229, 235-236 

character in relation to irrigation 312-313 

groups, in dry-farming regions 250 

important American, areas, description, crop yield, etc., article, by jay 

A. Bonsteel 223-236 

southern, notes on *.V. ,V. V.V. . . 315 

Solamim tuherosuvi, importations, recent ^ ^ ! . ! ] *1! ^ 1 ” ] *.! ' T. ! 420 

Solar mdialion, studies in Weather Bureau 1 1 40 

Soldering irons, automatic, use in canning ] 380 

Solicitor, Office, work of year, discussion by Secretary. V.'.’ 1 33-37 

Sorehead, poultry, descnption, control methods, etc 191 

Sorghum, injuiy by insect enemies in South 204 

Sorghums, adaptation to dry farming ]!.!!.!”!*!] *3.55 *357-358 

varieties, use as stock feed in dry-land regions, studies ^ 69 

South America, potato and passion fruit, importations 420 

Carolina, drought and irrigation, 1...!. 319 

seasons, data * ' 316 

Experiment Station, work, note ’ . ' ! ” 133 

Dakota Experiment Station, work in plant breeding ! 139 

Sou them States, irrigation possibilities .*.!!!! *315-316 

Soy bean, rotation with com. . . .................... 331 332 335 

beans, importations from various counMes, number of varieties, etc., note^ ’ 416 

Sparrow- spp., enemies of the codling moth 241 

Spicctria sp., injurious effect on tomatoes, note 3A9 

Spices, statistics, imports and exports, 1907-1911.'....’.’.!.'.*.’.*.'.'.’ .! ."666 675 

Spider, cotton, red, insect enemy of crops in South ^ 203 

k piLLMAN-, W_. J ., article on ‘ ‘ Seasonal distribution of labor on the farm ” 269-284 

Spinach, typical potherb, etc 449 444 A Icn 

Spores, mold, colors, etc oaa oni 

Spotted fever, range, investigatioiis, etc 113 ’m 

Spray irrigation, conditions for use ’ gfg 
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Spraying, apples, experiment-station work 135 

use in fruit-disease control, studies 54-55 

truck-crop disease control, studies 56 

Springs, formation from subsoil water 481 

Spruce, Norway, soils, growth, etc 262 

species, planting, growth, and uses in treeless region 260 

Squirrel, ground, destructiveness and danger 115-116 

plague spread and control 114-115, 118 

Stable ventilation, studies 136 

Starch statistics, imports and exports, 1907-1911 666, 675 

Starches, sources and extraction, studies 85 

Statistics Bureau, review of work by Secretary 128-130 

census, agricultural, 1910, by States 692-698 

crops, prices, live stock, transportation, exports and imports 519,698 

Stem-borer, tobacco and corn, insect enemy of crops in South, table 203, 204, 205 

Stock, live. See Live stock. 

tree planting 263 

Storage, eggs, faulty methods on farms 470, 471, 475 

See also Cold storage. 

Storms, tropical, 1911, remarks 40 

Strawberries, injury by insect enemies in South 203 

irrigation in New Jersey 315 

Stubbs, Prof. W. G., recommendation rotation for insect control 208 

Stumpage price, timber sold from National Forests 93, 95 

rates, estimation and adjustment in National Forests 366, 368, 369-370 

Subirrigation, conditions affecting 318, 488 

Florida, note 316 

Subsoil, relation to growth of crop plants, notes 255 

water of central United States, article by W J McGee 479-490 

Subsoiling, effect in dry-land agriculture 254 

Subsurface irrigation, humid region 318 

Sudan grass, usefulness in South, remarks 72 

Sugar, beet, production, 1901-1911 606 

international trade, 1906-1909 608 

investigations 84 

prices, wholesale, 1907-1911 607 

production, 1839-1911 605-606 

of important countries, 1910-1911 603-604 

remarks by Secretary 10, 18, 19, 150 

products, investigations 84 

statistics, imports and exports, 1907-1911 and 1851-1911 666, 

675-676, 681-682, 685-686 

Sugar-beets. See Beets, sugar. 

Sugar-cane, insect enemies 203, 204, 206, 453 

Sugar-maple trees, injury hj saddled prominent 460 

Sulphate of iron, use in purifying water for poultry, method ] 80-181, 185 

Summer fallowing, diy-land, note 254 

relation to drv-land farming 253 

Supplies, contract, examination by Chemistry Bureau 81-82 

Surface irrigation, humid region 317 

Swallow, barn, enemy of the codling moth 241 

Sweet potatoes, diseases, control 55 

^‘Swellers,” indications in canning 388 

‘ ‘ Swells, ’ ^ indications in canning 388 

Swine, number on farms, prices, etc., 1867-1912 645-646 

prices at principal markets, 1898-1911 647 

statistics for different countries 619-622 

See also Hogs. 

Swingle, W. T., studies of plant varieties, note 415 

Tanning materials, exports and imports, 1907-1911 661, 670 

Taylor, William A., and H. P. Gould, article on “ Promising new fruits'*, 423-438 

Tea, imports, 1907-1911, and 1851-1911 667,685-686 

international trade, 1906-1910 609 

prices wholesale, 1907-1911 609-610 

substitutes, American 443-444 
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Temperature conditions, cranberry mai’shes, investigations 213-219 

range in dry farming region 249 

Temperatures, upper atmosphere, variations 38,39 

Tennessee Experiment Station, work, note 134 

insect injury increase by faulty rotation system 204 

well records, notes and tables 483-488 

Testing canned meats 389 

gardens, encouragement by Department 76 

Tetranychus UmaculatuSj insect enemy of crops in South 203 

Texas fever eradication work 47-48 

insect injury, increase by faulty rotation system 204 

Panhandle, wind velocity 341 


Thiessen, Alfred H., article on “The value of snow surveys as related to irri- 
gation projects” 391-396 

Thinning, forest tree 266 

Thrips, orange, control experiments Ill 

pear, control work of Entomology Bureau - 113 

Tick, cattle, eradication work 47-48 

Ticks, transmission of spotted fever to man 113 

Tiger beetles, usefulness in destruction of insect pests 454 

Tile drainage, North Central States 225, 226 

Tillage, dry land agriculture, discussion 252 

Tillotson, 0. E., article on “Tree planting by farmers” 257-268 

Timber, cut and sale, National Forests, amount and value 93 

dead, National Forests, disposal and methods of facilitating sales, etc. 93 

examiners, National Forests, duties 363-364 

handling in National Forests, advantages and disadvantages 365-368 

imports and exports, 1907-1911, and 1851-1911 662, 671, 689-691 

National Forests, amount and value 363 

sales, business aspect, article by T. D. Woodbmy. . 363-370 

removal, cost in National and private forests 366 

sales, local denaand, preference given by National Forest officers 364 

saving by insect control in Eocky Mountain region, stumpage value, . 112 

trespass, damages recovered, note 34 

Timberland owners, cooperation with Forest Service in fire protection 92-93 

Timothy seed, prices, wholesale, 1898-1911 576 

Tit, bush, California, enemy of codling moth and other insects 242-243 

Titmice, spp. enemies of the codling moth 242-245 

Titmouse, ^eat, European, habits 244 

Tobacco, acreage, production and farm value, 1911, by States, and 1849-1911. . 585 

br^ht cigarette, >ield on Norfolk fine sandy loam 231 

cigar-filler, yield on Orangeburg fine sandy loam 233 

crop of 1911, remarks by Secretary 16, 19 

growing and cm-ing, investigations 62-63 

importations, recent 420 

injury by insect enemies in South 203, 204, 205 

insect enemies, list, etc 203,204 

insects, control, study 113 

international ti*ade, 1906-1910 588 

prices, wholesale, 1907-1911, by months 586-587 

production of important countries 583-584 

statistics, imports and exports, 1907-1911 667, 676 

stem-borer, insect enemy of ci’ops in South 203, 205 

yield and farm price 586 

Tomatoes, injury by molds, remarks 300-302 

losses horn bad handling, remarks 307-308 

moldy, penetotion and effect of mold filaments 300-301 

origin, and beginning of use as vegetable 439-440 

Tonnage carried on railways in the United States, 1906-1910 649 

Towhee, California, enemy of the codling moth 241 

Toxoptem grammum, destruction by ladybirds 457 

Trade, foreign, in agricultural products 19-23 

Transpiration, plant 352-353,355 
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Transportation, eggs, careless methods 470,476 

statistics for farm products 649-655 

See also Freight. 

Tree diseases, studies and work 52-53 

plantations, farm, products and returns 266-268 

planting by farmers, article by C. R. Tilloteon 257-268 

successful methods 262-263 

Treeless region, tree planting, remarks 257 

species, methods and products 359-360 

Trees, cultivation after transplanting 264-265 

diseased, control, importance 53 

forest, pruning 265 

species and methods of planting in different regions 267 

treatment for insect damages, cost 112 

injury by sapsuckers, losses, etc 116 

planting stock 263 

Trimble, Isaac P., citations on habits of woodpeckers and chickadees.. . 238-239, 242 

Truck crops adaptable to migated regions 374 

injury by insec t'enemies in South 203, 204 

various countries, investigations by Department 130 

growing and yields on Norfolk fine sandy loam 231 

Truc!k-crop diseases, control work, etc 55-56 

investigations 64-65 

Tuberculin, distribution 51 

tests, effect on animals 4S-49 

Tuberculosis, animal, control work 48-49 

cattle, studies and experiments with bovo-vaccine 136 

Turbines, electric, operation by wind power for household uses 349 

Tuipentino, conservation 81 

imports and exports, 1907-1911, and exports 1851-1911- . 661, 671, 689-690 

spirits, international trade, 1900-1910 615-616 

Tutuila, experiment station, desirability of establishment 142 

Twenty-eight hour law, enforcement 36 

Twine, binder, annual consumption, amount per acre, cost, etc 193 

fibers used 193-200 

Tymmms tyrannus, enemy of the codling moth, note 240 

Tipper inversion,” use of term regarding atmosphere, discovery, etc 38 

Utah, early irrigation 309 

Experiment Station, work, notes 132, 134 

Maple Creek waterslied, snow sim'ey work, 1910 392-395 

Vaccine, blackleg, preparation and distribution 51 

use against tuberculosis, experiments 136 

Vanilla beans, imports, 1007-1911 667 

Vegetable physiology, study with use of respiration calorimeter, article by C. 

F. Langworthy and II, B. Milner 491-504 

Vegetables, caimod and preserved, imports and exports, 1907-1911 667,676 

cauning, ana preserving by drying 451-452 

coloring matter, nature and use 444 

cooking, principles, discussion 449-451 

food value, comparison with milk, etc 441,447-449,452 

garden, history of use, origin, etc 439-440 

green, and their uses in the diet, article by 0. F. Langworthy. . 439-452 

classification by pai-ts and by uses 440-444 

growing, investigations 6^1-65 

imports and exports, 1907-1911 667, 676 

life, duration after picking, remarks 491 

market supply, sources 171-172 

marketing, distribution, control of produce in transit, etc 172-176 

waste, reduction, studies 165-176 

origpating in America ^ 439 

perishable, car-lot markets 170-171 

demand and supply, extension 170-172 

preparation for tise as food 446-147,449-451 
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Vegetables, raw, clanger in want of cleanly handling 446,447 

succulent, flavor 1 444 

wilting, causes and effects on food values 446 

' Vermivora celata lutescens^ note 242 

Vermont Experiment Station, work, note. 136 

Vetch, hairy, seed, adulterants, studies 68 

Vicia villosa, adulterant of rye seed, studies 68 

“J^inegar eels, ” relation to foods, remarks 305 

Violets, injui-y by insect enemies in South. 204 

Vireo, western warbling, enemy of the codling moth 241 

Vireosylva gilva, note 241 

Vitis vinij'era, sp., importations, recent 433-436 

Walnut, black, planting, growth , and uses in treeless i egions 260 

soil suitable, etc 261 

English, irrigated regions of the Southwest 374, 380 

Persian, studies 63 

Walnuts, statistics, imports and exports, 1907-1911 665, 687 

Walrus protection, Alaska regulation, 1910 121 

Warblers, enemy of codling moth 242 

Warburton, C. W., rotation system for cotton and oats, recommendation 208 

Warm weather, 1911, notes 510, 511, 512 

Warnings, Weather Bureau, work of year, re\'iew by Secretary 40-41 

Wash and Piley, citation on bird enemies of the codling moth 243 

Waste, marketing fruits and vegetables, causes, control methods, etc., stuclies. 165-176 

Water, capillary movement, variations with depth 481-482 

domestic consumption per year 489 

economic use to maintain agricultural reserve 490 

ecomony of dr>^-land crops, article by T. H . Kearney and H . L . Shantz . 351-362 

factor in plant growth 351-353 

purification, investigation 58 

requirement of’ plants, measuring, method 353 

storage, ability of desert plants 354-355 

subsoil, depth measurement by wells 481 

movements 480-482 

of Central United States, article by W J McGee 479-490 

supplies, irri^tion in humid region 317 

supply, humid regions, movement through soils *480-482 

poidtry, purifying methods, etc 179, 180-181, 185 

United States, derivation and amount 479 

table, definition 481 

depth, averages for Central United States, notes 483-488 

well, lowering in level per decade, Central United States 486-488 

Water-holding of soil, effect of deep plowing 254 

Waters, mineral and table, examination at source and from the market'. 83 

Wax, bees, imports and exports, 1907-1911 and 1851-1911 * 650 

vegetable, imports, 1910-11 ] 667 

Weather Bureau ana the cranberry industry, article by Henry j*. Cox 211-222 

forecasts and warning, distribution, press notices 40-41 

stations collecting wind records 337 

work in snow survey, Utah, 1910 ' 392-395 

of year, discussion by Secretary [ . . 38-41 

1911, reidew of conditions *507-515 

showery, effect on crawfish injury to crops 322 

Webster, F. M., citation on habits of downy woodpeckers 239 

Webworm, garden, insect enemy of crems in South 203 

_ . . occurrence in cornfields, influence of crop rotation on . ^ *206-207 

Weeds, cause of increase of injurious insects in South 204 

injiu'ies to dry-land crops and orchards . 359 

seed, destruction by ground beetle !,!!!] 459 

use as potherbs T 442-443 

Weeks Act, ^rch 1, 1911, inauguration of work by Forest Service ^ 86, 100 

Vveevil, altalfa, control work of Entomology Bm'eau 109-110 

boll and Weevil cotton boll. See Boll weevil. 

rice, crop injury, relation of rotation systems 204-205 

sp, insect enemies of crops in South, table 202, 203, 204-205 
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Wells, “drilled” and “diig,^’ records, for Central United States 434-488 

records collection, classification, recapitulation, etc 482-488 

supply source 481-482 

Western States, farm conditions 270 

Wheat, acreage in important countries, 1907-1911.... 528 

production, value, prices, exports, United States, 1849-1911 531 

condition by months, 1888-1912 534 

crop of 191] , remarks by Secretary 15, 19 

drought-resistant varieties, adaptability, etc . , studies 69 

freight rates 650-652, 655 

international trade, 1906-1910 537-539 

price on farm, 1910-11 537 

•wholesale, 1898-1911 536 

production, farm value, and distribution, 1909-1911, by States 533 

in corn belt, yield per acre, etc 325 

important coimtries, 1907-1911 529-530 

roots, penetration into subsoil 255 

rotation with corn 329, 330, 331, 332, 336 

statistics, imports and exports, 1907-1911, and exports, 1851-1911 663, 

672, 681—682 

tillage on dry land, notes 254 

winter, adaptation to dry farming 361 

yield in important countries, 1902-1911 530 

per acre and farm price by States 535 

yields on Hagerstown loam 230, 236 

soils of North Central States 225, 228, 229, 236 

, Whisky, statistics, imports and exports, 1907-1911 663, 673 

White fly, studies and control work:, enemies, parasites, etc 110-111 

pine, planting, growth and uses in treeless region 260 

spruce, planting, growth and uses in treeless region 260 

willow, planting, growth and uses in treeless region 259 

Wild plants, use as potherbs ^^2-443 

Williams, Milo B., article on “Possibilities and need of supplemental irrigation 

in the humid region ” 309-320 

Willow, white, planting, growth and uses in treeless region -«-59 

Wilson, James, report as Secretary of Agriculture, 1911 9-150 

Wilting co-rfficient of plants, definition of mining 352 

Wind currents, importance in relation to aviation 3^ 

direction and velocity in upper atmosphere. 39 

highest velocity in United States 341 

power, value in hrigation - 349 

velocity, relation to elevation above ground 338-343 

Windmills, successful use, localities favorable 348-349 

Winds, hot, in dry farming region.^ 

injuries in Plains Region 347 

lake, effect on water level in wells * 489 

United Stales, and their economic uses, article by P. C. Day 337-3o0 

velocity and direction, records collection ^ 337 

Wine lees, imports 1907-1911, and 1861-1911 

Wines statistics, imports and exports, 1907-1911 664,674 

Wiroworm, cotton, insect enemy of crops in South 20^, 204 

Wirewonns, injury to tobacco, cotton, and corn, influence of crop rotation.. 205,207 

tobacco, control measures, studies, etc - 113 

Wisconsin, cranberry growing and production, annual and per acre ^11,-12 

marshes, frost and temperature conditions 213-219 

Experiment Station, work, note 132 

iiTigation data from records at Oshkosh 314 

possibilities and examples 313-314 

Madison Forest Products Laboratory, work 102 

Oshkosh, drought data 319 

well records, notes and tables 483-488 

Wood, distillation products, uses 'Ann 

imports and exports, 1907-1911, and 1851-1911 661-662,671,689-691 

pulp, international trade, 1906-1910 

statistics, imports and exports, 1907-1911, and imports, 1862-1911 . 662, 

’ ^ 671, 090-691 
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Woodbury, T. D., article on “The business aspect of National Forest timber 

sales” : 363-370 

Woodland, percentage in farms, by States. * 692 

Wo<ydpeckers, enemies of codling moth 238-240, 244, 245 

injury to trees 116 

species feeding on the codling moth 240 

value to farmers 316 

Wool, exports and imports, 1896 t1910 645 

international trade, 1906-1910 645 

prices at principal markets, 1898-1911 642-644 

production by States 641 
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668, 683-684 

Worm, apple. See Codling moth. 

Worms, insect enemies of crops in South 203, 205, 207 

intestinal, poultry, control by use of Epsom salts — 183 

presence in food products 305 

Wyoming, Jackson Hole, preservation of elk 119-120 

Yeast cultures, preparation and distribution 80 

Yeasts, effect and appearance in decompodtion of food products 302-303 

TnelaTwcephala^ note 241 

Zapupe, adaptability to United States 200 

. fiber, cultivation, preparation, etc 399 

use as binder twine, occurrence, description, etc 199 

Zone maps, publication, description, etc 119 
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